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Amazing Motorcycle Built to Speed at 400 Miles an Hour 


el th a Radiola RC 


9:24 REG. U. §. PAT. OFF 


r Tonight, thousands of homes will be “listening 
Radiola RC in” with a RADIOLA RC. Half way 'cross from 


‘as shown above coast to coast, it picks up joy, gaiety and education. ’ 
Price 132.50 from the world’s own theatre. 
RADIOLA RC takes but ‘There will be music, solos, lectures, political ora- 


tions, organ recitals. From Newark, Kansas City, 
Schenectady, Detroit, Chicago, Springfield, Atlanta, 
Los Angeles. From stations near you—and from far. 


thar tells all about ever 
Radiolas i The nearby broadcasting stations can always be 
counted upon — but the romance is in getting the far- 
away messages. RADIOLA RC is famed for its long 
distance performance. It is a simple compact receiver. 
You turn a knob and tune in. With a loud speaker, 
you can flood the whole room with voice and music 
from many parts of the country. 


“There's a Radiola for every purse” 
aan $25 10 $350, scconding to type, range and 
eran Donpose ow which tha roraving eats insaad, 


SalesDepartment, Suite 2080 District Sales Offices 
233 Broadway 100. La Salle Street 433 California Street 
‘New York Chicago San Francisco, Cal. > 


Popular Science Monthty 


PopuLaR SCIENCE MONTHLY 


Published in New York City at 
225 West Thirty-ninth Street 


NOTHER 
Aiport ot 1h 
Man and His Worl 


Tite tec, 


bby other in 


‘The Story of Man and His 
World” is a magnificent pano- 


every one ean understand it, 
“The Story of Man and His 


World” is more than 9 fasci- 
nating narrative. It is a liberal 
‘education. It is a summary of 
the. world’s experience und 
knowledge. Iti big and vital. 
Iti amazing in its applieation 
to life today. 


ments in subsequent issues of 


Porvtan ‘Sennen. Monrity. 
Tela the story pf man's ances: 
fora and of his family tree, V1 
{aly and simply weitien- 

I, man deacended from mon- 


bod 
corighn of sex and the reason for 
it?” What were t rf 
of the human mind? are 
some of the questions to. be 
‘answered for you in this series. 
‘Publication of this series by. 
the’ foremost 


The Story of 


Don’t Miss These Big Features 


i His 
By E. E. Free, Ph.D. 
You Need to Keep Fi 


By Luther Burbank 
ul Your Car for Summe 
By Harold F. Blanchard 


EGINNING in our May 

number, the atirring pieture 
of man emerging slowly out of 
the simpler forms of life wil be 
described. His spectacular con- 
‘other species and his 
ation of nature is to be 
eplcted. It x u picture that 
will carry you through imi 
nation-staggering time, 


X THE next fom months 
Porvian Sennen MowTiLy 
73 |} il pia the whe remem 
lous atory, the greatest ato 
that can ever be told to adult 


25 


‘ortochildren. Simply and vi 


{dly’ written’ and superbly. 


fents ofthe yene. Nothing like Poputar Science MontHLY Tusa. Anyone ho mater 
‘ever before appeared in an = Satan ‘what hia schooling, ean under- 
magaaines 7 ll esperar amr pee Ten sen oot ma, it every detail ‘of It 
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‘The content of tnt fe ernie ethos perminon 
Take ott, Roe Wien, Va Preon! 


‘Copyright, 0923,87 the Mndora Publishing Co, 


Ok. Capen, Sentry ad Tater 


It you haven't begun reading 
this ferarlable sere turn to 
‘page 26 of this issue. ‘The May 
umber of POPULAR SCIENCE 
MONTHLY containing the next 
inatalment will be on sale. at 
your newadealer's April 10. 


How Popular Science Monthly Is Used in Schools 


a 


J[NTHIS classroom of the Huntington School 
for Boys in Boston, Mass., the thrilling ad- 
venture story of the’ world's beginnings, a 
‘Well as the important news of current develop 
‘ments in general science, invention, and radio, 
is being unfolded from month to month by the 
pages of Porutar Screxcx Mowrit.y. 

"Here the boys and their professors have oc- 


ganized a Popular Science Club, with Porutan 
EXtexce Mownity as their textbook. And 
hhere Doctor Free's great serial, "The Story of 


The 
week for an hour. Each boy is supplied with a 
Sypzet the current issu of Porutan Serence 

Every week a certain number of the boys 
‘are assigned to lend a general discussion of 
some scientific or mechanical subject that has 
interested them in this magazine. 


Science Club meets once a 


Popular Science Monthly 1 


No need to wait 
for hours in the rain 


Attend the opera and concerts as often as 
you have the opportunity, for great music 
should be part of every one’s spiritual develop- 
ment. But on a stormy evening, how you 
will enjoy hearing the great artists through the 
medium of the Victrola and Victor Records 
in the comfort of your own home! Artists 
of your own choice in programs of your own 
choosing, such is the service at your disposal 
by means of the Victrola. 


4 Victrola 


t: Look for these trade-marks. Under the lid. On the label. 
Victor Tall ‘Talking Machine Company, Camden, New Jersey 
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Both Are 
Embarrassed—Y et 
Both Could 
Be at Ease 


HEY started out happily enough at the bee 
sginning of the evening. He was sure he had 
found ideal companionship at last. She was 

sure that she was going to impress him with her 
charm, her cultured personality. 

But everything seemed to go wrong when they 
centered the restaurant after the performance at the 
theatre. Instead of allowing her to follow the head 
waiter to their places, he preceded—and when he 


realized his mistake he tried to make w 
being extremely polite, But he 


waiter conceal a smile! 
‘And now, at the able na 
is wondering whether he is expected 10 
order for both, oF allow hee to.order for 
herself, She is wondering which fork is for 
the salad, which for thy 
trying to ereate con) 
haw everything they my seems dull, un- 
interest 
The 


itis only absolute knowledge of wh 
‘wrong that gives calm 
fand poise. And they do not know. 
finds herself wondering vaguely what she 
‘will say to him when they leave each other 
at her door—whether she should invite 
hhim to call again or whether he should 
make the sugges 
invite him into the 
the should thank 
her for a pleasant evening. And similar 
‘questions, all very embarrassing, are 
bothering him. 

‘The evening that could have been ex- 
happy, that could have been the 
inning of a delightful friendship, is 
‘spoiled. He will probably breathe a sigh 
of relief when he leaves, and she will prob- 
ably cry herself to sleep. 


How Etiquette Gives Ease 


Are you alwaysat jong strangers, 
are you always calm, dignified, well-poised 
‘no matter what happens, no matter where 
you chance to be? You can be—if you 
‘want fo, And you should want to, for it 
ill give you a new charm, a new power. 
You will be welcomed in every social circle, 
you will “mix” well at every gathering, 
You will develop a delightful personality. 

By enabling you to know exactly what 
todo at the right time, what to say, write 
and. wear under all circumstances, eti 
{quette removes all element of doubt or un- 
certainty. You know what is right, and 
you do it. There is no hesitancy, no em- 
harrassment, no. humiliating blunders 
People recognize in you a person of charm 
and. polish, @ person following correct 
forms and polite manners. 

Every day in our corttact with men and 
women Tittle problems of conduct arise 
which the well-bred person knows how to 
solve. In the restaurant, at the hotel, on 
the train, at a dance—everywhere, every 
hour, little problems present themselves 
Shall olives be taken with a fork or the 


for it by 
je another 
humiliating blunder that made even the dignified 


both are embarrassed. He 


U 
en 


At 


fogers, what shall the porter be tipped 
how shall the woman register at the hotel, 
how shall a gentleman ask for a dance— 
countless questions of good conduct that 
reveal good manners. : 

Do ‘you know everything ing 
dinner etiquette, dance etiquette, etiquette 
at the wedding. the tea. the theatre, the 
garden party? Do you know how to word 
jn invitation, how to acknowledge a gilt, 

Ow to write a letter to a titled person 

Do you know what to wear to the opera, to 
the formal dinner, to the masquerade ball, 
to the luncheon? 


The Book of Etiquette 
Complete in Two Volumes 


In the famous two-volume set of the 
Book of Etiquette the subject of correct 
form for every. occasion is covered com- 
pletely, authoritatively. It is recognized 
8 the most thorough and reliable. book 
fn the subject avaable today.” 1 is 
encyclopedic in scope, answering every 
problem of etiquette that may be puzzling 
you in a clear, definite, interesting way. 
Nothing has been forgotten. Even the 
ancient origin of customs has been traced, 
nd you are told exactly why rice s thrown 
after the bride, why black is meee of 
‘mourning, why a tea-cup is usually given 
to the engaged girl. 

With the Book of Etiquette to refer to, 


Ie, Pa Tail 
any 


Til 


Fateetne 


you need never make embarrassing blun- 
ders, You can know exactly what to d 
‘say, write and wear at all times, i 
be able to astonish your friends with your 
knowledge of what is right under all cin 
cecumstances, 

A great de 
upon your ability to n 


f your happiness depends 
ke people like you. 


ing personality that will attract people to 


you, Because you will rarely’ be em 

arrassed, people who associate with you 
will not ‘feel embarrassed—your gentle 
poise and dignity will find in them an 
answering reflection and you should be 
admired and respected no matter where 
you are or in whose company you happen 


Sent Free for 5 Days’ 
Examination 


ely the 


ot, Hee 
ee 


ELSOW, tines Dept. 

DOUBLEDAY, Ine Dept 254, 
"You nay oe 

Euloette 


Rest er rasa 
0 Sa Ee ear eas 
ae PSE te we vam 
‘ SF ae ws 


Popular Science Monthly 


Why Do You Laugh at a Joke? 


Can you laugh if you are cold? 
What makes a fat man funny? 
Is laughter contagious? 
What is a joke? 


WILL ROGERS 


Film Star, Author, and Cowboy Comedian of the Ziegfeld Follies 


will answer these and a score of other interesting 
questions about the muscular mechanism and evolu- 
tionary origins of laughter in the next issue of 


POPULAR SCIEN 


G For many years Will Rogers—of 
the swirling lariat and infectious 

rin—has held genial sway as one of 
the greatest comedians and humor- 
ists America has ever known. Thou- 
sands—among them three Presidents 
~-have laughed at Will’s quaint com- 
ments on men and affairs. 


G Arsicnces | laugh at his jokes be- 
cause he has made a scientific 
study of laughter—he has learned 
what makes us laugh and why we 
often fail to laugh when it seems we 
should. He knows in advance how 
audiences will respond to the “laugh 
lines” in his monologues. He has 
mastered the secrets of his trade. 


—& MONTHLY 


q He is going to reveal those secrets 
and other tremendously interest- 
ing things—learned during an un- 
paralleled career on the stage and 
before the motion picture camera— 
in an exclusive article in the next 
issue of PopuLAR SCIENCE MONTHLY. 


This and a dozen other features— 

concerning radio, your body and 
mind, new discoveries in science and 
industry—will make the May number 
a BIG issue. Ask your newsdealer 
to reserve your copy now—or, better 
—make sure of every issue for the 
coming twelvemonth. Detach the 


couponatthe bottom of the page. 


Porutan Screxce Moxtuny, 
225 W. 99th St, 
New York, N.Y. 


Please enter my subscription for one 
year for $2.50. 


In every man's life there is one Big Moment when he makes the 
decision that either robs him of success—or leads on to fortune 


Your One Chance to Earn 


‘AVE you ever considered why 
our richest men come from our 
poorest boys? Isn'tit a strange 

thing that it is almost invariably a 
young fellow who starts life without 

cent in the world, without educa- 
jout influential friends—in 
jout one single solitary 
vantage—who accumulates millions 
of dollars? Isn't ita miracle that in- 
side of a comparatively few years a 
man can rise from abject poverty to 
fabulous wealth? 


The Secret That Makes 
Millionaires 


Astonishing, certainly—but more 
important, it is wonderfully inspiring. 
For it means that no man need be 
held down by circumstances. Once 
he knows the “millionaire’s secret,” 
he can put it into operation regard. 
less of all obstacles that seem to blocl 
his path. He suddenly finds that 
everything he touches turns to gold— 
money flows in upon him—fortune 
showers him with its favors. Every- 
thing he wants seems to come to him 
just as surely and easily as day comes 
after night 

What is this amazing secret that 
can work such wonders? Tt is just 
this: The thing behind all 
achievement is Opportunity. 

‘To every man there comes one BIG 
Opportun'ty—the golden chance of 
his life. And in the moment he de- 
cides for or against that opportunity 


—whether he will seize it or let it 
pass—he decides the whole future 
course of his life. 


Choose Between Low Pay and 
Magnificent Earnings 


very minute you may be face 
face with your BIG opportunity— 
your one chance to earn the biggest 
money of your life! Right now your 
decision may mean the difference be- 
tween a life of plodding, routine work 
at low pay and a career of inspiring 
success and magnificent earnings. 

For now you are offered the very 
opportunity that has made other 
men rich, that has brought them more 
money than they ever dreamed of 
earni 

It is the same opportunity that 
lifted Warren Hartle of Chicago out 
of a job in the railway mail service 
where in ten years he had never 

en beyond, 1,000 a yer, and landed 
Charles "Berry of Winterset,” Towa, from 
$604 month as a farm hand, to $1,000 a 
month, “Te brought to C. W. Campbell of 
‘oiton Use paid him 81,562 in thirty dave 
PrThese men and hundreds more have found 
their Big Opportunity in the wonderful field 
ff Salesmanship. “They are all Master Sales- 
fen. ow. They are earning the biggest 
money of their lives—more than they ever 
thought’ pomible—they are engaged. ia the 
tras fascinating work i the wotid they are 
they! moet tig men—evecy euimate of the day 
Be Ghed wth filing variety 
the wondef Geld of Saleamanship. Perhaps 


! 


nehip offers y 
jone—why 


‘Association 
toil the great need of 
a won that reveals to you every 
Secret of Selling ‘without interfering in th 
Feast with your present work. | See how th 
famous organization helps you to a 

tion in the ine of Seling you are Beet fed 
for. 


Facts That Will Amaze You— 
Sent FREE 


Mail the coupon below. This will not cost 
TEE peur ices You under no oblige 
entirely FREE, a wonderful diustrated Book, 
“Modern Salesmanship,”” Proof that you 
eqa ba Master Salentian, You wil rele, 
lls, the personal stories of men throughout 
the country who today are enjoying magnif: 
cent success and earning five, ten and fifteen 
{ims as mich money as ever betore 

inute may’ be the turn- 
ig your life. Address, National 
Stlesten's Training Association, Dept. 18-D, 
Chicago, It. 


‘National Salesmens Training Amociation, 
Igy eam somcetictacis, Send me PRER: 
Bonk "Wogerm: Saicmanehin and Hod that Pea 
eee a Maser Siceman’” Aun tall how you at 
ESipsme vo gpoution aod stad” fi of lists with 
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‘DUPLICATING Devices 


SES eee |e 


LABORATORY AND CHEMICALS 


lee 


Fi ret eee ere 
cane ce. 
TaLRGRAPY 

ie Cops 


eee fue ee 


SS ed 
ikea 


a S Opn 


|$25.00 in PRIZES 


To win one of these cash prizes is 
easy, and every reader is invited to 
enter this fascinating competition. 
Just write a letter of nct over seventy 
‘words answering this question:— 


this 

peep lpm ope 
Here are the prizes we will pay for 
the ten best letters answering the 
wir | above question:— 


The names, of all the prise winners and 
the letters that ‘win the fret two. prises 
(it be pnted ia this ‘coluran ln the Fane 
‘adress your prise letter to— 
Contest Editor 
POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York City’ 
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Will ita accept these 
4 Volumes of Kipling 


FREE! 


An experiment in human nature 


How it can be done 


herefore that The os 
yan they are prised 


Little Leather Library Corp. 
354 Fourth Avenue 
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8 ‘Money Making Opportunities continued from 
How inventive ability is now 
being developed 


Develop your inventive ability. A single idea, which solves one of 
‘the millions of the world’s daily problems, can make you indepen- 
dent for life. Fifteen famous inventors now make every step in 
imenition as simple as A BC. Spare time at home quickly develops 
your native instinct for inventions—helps you become successful, 
One Little Idea May Bring You a Fortune 
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Do YOU Weigh on the Brain Scale? 


$25 a week? $50.a week? $200 aweek? No matter what the 


figure is—I Can Increase It! 


I positively guarantee results 


worth $1,000 the very first year—or it costs you nothing. If 
you want the proof—entirely free—just mail the coupon below. 


By A. L, Pelton, “The Man Who Helps People Succeed" 


‘OU men who are plugging away in small 
pay jobs— 


‘You fellows who are working hard 
without getting ahead — 

You men who are seriously interested ia 
‘earning more money— 

Do you realize that there is now a quick 
and pottive method of ncreaning your weight 
‘on the beain scale—a method which CANN 
FAIL (0 increase your earning power 
rmethod which is positively guaranteed to bri 
‘you atleast $1000 value the very frst year? 

‘Your weight on the brain scale is measured 
in dollars and cents,” Te's meastired by what 
‘your find in your pay envelope 
Every week! And no matter 
how anal a ure you ae 
now hitting on the 
there ie absolut 
LIMIT to what yo 
reach, if you follow 1 
biethod to access! 


you ean oal 
proper quali 


confident. 


These 
Mtr, Letters 


‘Worth $10,000 to Me 


tused it—and are ui 
bring them wealth, fan 
But now, for the first 
Bat dow black and white wo that 
fwelte ea us 
anything he 
Today. 


thousands 


cexceutives almost avernight, Sales: 
men are doubling and tripling theic 
commissions, It's a. defn 


dling twenty, 

Tyr even a hundred dollars a week 
to'a man's salary i not at al 
usual, This new method 

‘cess cannot fal carefully 


That's why [absolutely g 
you $1,000 value the very frst year 


Read 


You don't need to have a college education 


mat advantage. If 


ferite you have the 


sitions to make this marvelows 
lacovery walock the doors to. the world's 
areatest” treasures! 

Surprisingly short time. And the minute you 
iearn it, You become more forceful, persuasive, 


You can learn it in a 


‘You think beter, clearer, quicker. 


You'll astonish your friends and yourself as 
wel 


Anyone Can Use It 


you let me show you the easiest. wa 
world to get the things you want? 


"eae what you want 
Sahether it be money, 
heaith, power, fame, hap: 
pinesa! ‘Tit show you how 
for get_ it! You won't 
fiewyou', fam” 
iain every-day language 
You'll be led step by step 
dover all the obstacles that 
Krave held you back. Ye 
will be brought into ane 
iand—where sucerse is 
positive! You'l fel lke x 
Mind ‘man ‘who. 
regained hiscyenight! Vt 
Soar your feece—worries— 
ity. You acquire a 
Conca Nothing 
sunt you. Nothing st 
‘You. The door opent—yom 
tater ‘and. help yoursell 


How It Works 

The method is simple, 
too. "One of the greatest 

sychologists the world 
ever known, Dr, Frank 
Channing Haddock, “has 
discovered, after years of 
patient rescarch and a 
Certain, things about suc 
econ, He found that out of 


thousands of successful men and women, prace 


Uically ever) one poses teen fundamental 
is "which reece 
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Free Book Tells How 
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FREE BOOK 


COUPON 


Double. 
As Good 


The scientifically cor- 
rect design of the 
Fada Vario-coupler 
enables a very gradual 
variation of coupling 
over a full 180 de- 
grees. 


Ordinary couplers 
give only a 90 degree 
variation and hence 
the Fada 180 degree type has 
double the efficiency. 


Its simplicity and high effi- 
ciency in signal selections by 
vernier control of coupling 
has given the Fada 180 
degree coupler universal de- 
mand. 


Vernier Rheostats 
The nationally famous Fada Rheostat 
with a new vernier attachment. 
No, 150-A—Fada Vernier Rheostat, $1.25 


Potentiometers 


Mechanically perfect spacing and wind- 
ing of the resistance wire resulting in 
smoother adjustment. 

No, 152 ometer (200 ohm} $1.08 
No, 154-A—Potentiometer (400 ohm) $1.00 


Fada ingenuity—manufacturing econ 
‘omy —value—uarantee—and low 
prices are responsible for the popu- 
larity of Fada radio parts. 


F. A. D. ANDREA 
1581-K JEROME AVE., 
NEW YORK CITY 


‘The Fada Handbook gives facts 
about the use of each radio part, 
‘and will be of aid’ to you in your 
radia construction work. ‘Send 10 
for your copy. 
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Be a Certificated Electrical Expert 
Earn*3500to s0000a Year 
In This Big Pay Field 


RAINED 


Electrical Experts” 
demand at the high- 
the opportuni- 


are the great 
, est ever known 
slectrical Experts” 
00 $200a week. 
yourself for one of 
these big paying posi- 
tions. Big jobs every 
where are waiting for 
ved! men to ill them, 


Learn at Home to Earn 
$12.00 fo $30.00 a Day 


Today even the ordi 

the “serew dri 

money—big money 
mart—the 


ary Elect 


ectricity — the 
Electrical Expert”— 
who is pi 


to boss Big 
the jobs that 


pay. You, too, can 
learn to fill one of these 
jobs—spare 


Age or Lack of 
Experience No 
Drawback 


You do 
be a Colle 


"t_have to 


The Cooke’ nined Man is the “Big Pay’ Man 


It is the most simple, thorough 


molly FREE, 
all aupplien, including examination 
Taper, and. many” other things that other 

don’ fara PRACTICAL 


1 also furnish 


‘AT HOME is Outfit, You 
right in after the first few lesions to 
tobecome, WORK. AT YOUR" PROFESSION in 


practical wa} 
in a very short time, vr 


Electrical Ex- 
able to make 
n $70 to $200 a 


You Owe Yourself the Best 
Why Not Get It? 


To make yourself the big 
to be—to get the big money 
self—you need the 


a get. Get it right her 
results are guaranteed. 


Get Started Now—Mail 
Coupon 


I Give You a 
Real Training 


recess you want 
id make a name 


x 
fence as a practical 
kincer and. my most 
nusual course makes 
this posible. [even 

ial lessons for 
10 want 10 g0 
ints business for them 
selves. 


“Thete cost you 
rnothing and you'll enjoy 
‘Make: the start 
for n bright, fu- 
Electricity, Send 
in the coupon—NOW. 


Your Satisfaction 
Guaranteed 


LL. COOKE, Chief Engineer 
Chicago Engineering Works 


ing with me you, £00, 
to the “big money" class 
ck 


‘sitisfed it was the 
Test investment you ever made. 


FREE—Electrical 
Working Outfit— 
FREE 


ch student Outfit of Electrical 
ing In 


Free — 


Railroad Fare 


Student Winding « Stator 


To the Great Shops of 


oyne 


i eegrol the Workd® Samay ses 
ihe ea Crane the 


in he obra 
Eotme earn decry in StPimmrina Cer 
epee tring a ye can ake be moeey 
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Learn Electricity 
In 3% Months 


rebar tnt ogee tar et sat 


Send Coupon Now 
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So writes an enthusiastic Missou 
who had ‘only a meager carly education but 
who was willing to study hard in his evening 
Share hours, "seven to ten, 

‘Would you give Afteen months of sparce 
hour study Yor such advancement?" 

‘No matter 
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“Life Aint in Holdin’ a Good Hand 
but in Playin’a Poor Hand Well” 


By R.C. Templeton 


N LIFE AINT IN 


HOLDIN' A GOOD 


(HERE 18 NO PINER THING IN THLE 
WORLD THAN coURAGE. Itis the 
warm and beautiful flame which 

lights the fires of ambition in men's 

‘souls and burns a forward path through 

every difficulty. 

It is easy to be courageous when the 
‘odds are in your favor. But the greater 
hero is the man who smiles a brave 
smile when days are darkest and keeps 
on fighting toward the ultimate goal— 
“to the last a warrior unafraid,” 


As Grantland Rice so beautifully ex- 
presses its— 


i 
Up tothe heghes and 
‘Or tepple: dows 
On vp the roseed 
Where ene mat 


lay ost the game, 
Fer there ie thing else that counts 


oO; 


the old cowboy saying puts 
it:—"Life ain't in holdin’ a good hand, 
but in playin’ « poor hand well.” 


‘What if you did have to leave school 
when you were but a boy! What if 
you have been working for years at a 


small salary with little or no chance 
for advancement! Do you think that 
makes any difference to a real fighter? 


What you have done with your time 
up to now accounts for what you are 
To-day. 

What you do with your time from 
now on will decide what you will be 
To-morrow. 


MARE ttt Tomorrow something 
to be proud of You cant do it 
if you really try. Success knows no 
age—no creed—no class, Nothing is 
impossible in this broad land of Oppor- 
tunity. The lives of Lincoln—Ford— 
Edison—Steinmetz—Vincent—Wana- 
maker—Wabl, and countless others, 
are proof of it. 


‘There is hardly a man in a position 
‘of wealth, influence and power to-day 
who did not start from a far humbler 
niche than yours. 

But remember this: You cant 
success by sitting back and just wishing 
for it. It would hardly be worth while 
if it came as easily as that. 


Tt takes work—hard work, some- 
times—but if you are willing’ to put 
your shoulder to the wheel, the Inter- 
I Correspondence Schools will 
help smooth the path for you and bring 
you to the final goal far quicker than if 


you tried to make the journey alone. 
If the I. C. $, can raise the salaries 
of other men, it can raise yours. Lf it 
can help other men to advance, it can 
help you, too, 
T least find out how—by marking 
and mailing the coupon that has 
brought success to so many other men 
just like yourself, It doesn’t obligate 


you in any way to do this, yet it may 
be the means of changing’ your entire 
Do it—now! 
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‘Most Interesting 
Position with 


Train at Home 
in Your Spare Time 


Ht 
i 


ee ‘You are fred the big 
ot pportunity of your 


ie rightnow. You can't 
help teeing’ the tremens 
dows ‘boom that is now 

‘in manufacturing and 


A RAILWAY 
RAFFIC INSPECTOR 


Earn Up to $250 
Per Month 


Position GUARANTEED 


Hundreds of openings for Trained 
Railway Trafic Inspectors. Any 
average man can qualify. Steady, 
pleasant, outdoor work: travel or 
remain near home, Something 
new every day. 


SPLENDID OPPORTUNITIES 
‘Start at $110 per month, expenses 
paid, after 3 mos. spare time stud 

at home. Advancement rapid wit 

experience. Earn up to $250.00 
and $300.00 per 

splendid. opporti 
tact with big railway officials. 
Read What G. 0. Trogo Says: 

“Having competed 


‘cqurse in traffic Iapect on about 
fine ipoatbn aged, treed 


‘Never. before 
ch chinces for techteal 
men, Skilled draltsmen and. building ex: 

Plane, igure cons and 
Joba are wanted at high salaries, 
{cryou to work for mall pay or 
remain in a'no-future position when great 
Industries are looking” for men like you 
uh specialized training 


Get Chicago"Tech” 


"put Im yoare waiting for 
sk your own Caen Let pea 
by mall fora bin ob or 


PATENT ATTORNEYS 


Shear ee aa 


“Hin ralway wake inece. | | PY pa a Se ae AS 
poston with unlimited opportunities thst nt “nabs Kokeheas 
Bin rl tn Tors fn Ca ee 
ive hhc Poin i rllearse 


ess hich may 
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Rages 


wie | Chicago Tech, College 
Beirne ‘SPchicage Peck: Bide. 
Ghicato, fit. 
¥ ¥ Withone cont or obligation on me please 
Hoaleaertaatat tec eet aa is oe ane Sie, ctu Sa ts 
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seat tee we | | cee Rae pemaagta to Ramee en pea 
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——| | Saree eee a ee 
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SETS RIGHT 
iN FIREBOX 
OF YOUR OLD 
STOVE 


NO CHANGES 
TO MAKE 


Amazing Invention Makes Your 


col Kitchen the Summer — 
Sitse'yatt you med 
at ete 


‘Baxing, costing 


Sf aing' hot rank 
Suerte" Gres oars 


{hes fe and gw you etm eet an aclaiee 


‘hie ugQHVER GIVES FORDS AWAY 


coal and wood range into a real gas stove thal 
turns on 

or littl 
at the 


wi 
orbits, meena 


the oven at even temper 
fuse around ‘with a makeshift oven on a 
‘smelly, sooty oil stove that clutters up the 
Kitchen? Not 


AREAL GAS STOVE 


No More Sweltering Kitchens in Summer—No More 
Build, Bank or Watch—No. irty, Heavy Coal to Lift--No 
More Clouds of Ashes to 

Empty—No More Fine Ashes and Dust Over the Furniture 
More Smelly, Sooty, Oil Stoves and Disease Breeding Scuttl 
Clutter Kitchen, "No More Spoiled Roasts, Bread or Cake— 
High Prices—No More Slavery to a Red Hot Kitchen Sto 


ERE is the amazing new invention Just Tarn a Valvo 
that has ended forever the days of wih this wonderful invention In your ove you 


fn one minute—makes your present 


of with « valve. ‘Gives you 
= only when you want it— 
iat of your wrist 


Wonderful Baking and 
Cooking” 


marvelous invention you b 
old oven-—better and quicke 


tch of bread or bicuits, Nou want alight 
Do you waste fuel 

it day 

a litle 


ture? Or do you 


30 DAYS’ FREE ‘TRIAL 


at yon don't tae nb eed = VQ MQNEY—MAIL COUPON 
% FOR FREE BOOK AND 


(Oui Or Gas Bens & Macerex Co 
‘Gide, Target mamutacrar of Oa 
Barner inthe World 
2007. Otiver Bulg. Se. Louis, Mo. 


Money Making Opportunities continued from page 14 


Your Choice 
75c a Week 
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Pay-Raising Books 
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_ Actual Practice 
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THE NEW YORK 
¢ | ELECTRICAL SCHOOL 
“40 West 17th St.. New York City" 
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You Can Fill One of These Big-Pay Positions 


Waiting in Radio! 


$2,500 to $10,000 a year 


the profession of Radio will enable you to 
earn a good living, to travel, to see the world if you wish 

jour own home. No other 
training offers such opportunity for success and rapid 
advancement as a certified Radio-trician. 


hly-paid 
scp onc kde the 


Training i 


or-locate in a position near 


jon, wealth—all are eai 
great new prof 


|ADIO has jumped into the front rank 
‘of the world's. great industries, In te 
colossal growth ie has swept across the 
face of the earth. The shores of every con- 
tinent are dotied with Radio. stations, 
Nearly every vessel on the seven seas is 
floating Radio station, . Thousands of fac- 
tories are busy day and night supplying the 
tremendous demand for equipment and 
Every night millions of people 
to Ravlio Broadcast news, music, 
fntertainment and education, 


Radio operators on swift ocean greyhounds 
the world over, visting famous 
acznen enjoying a wonderful life of romance 
wl adventares-and atthe same time geting 
Rplendid salary, "At land and broedessting 
Feitions, operators, aids, specalists are doing 
{his new ad inereting wopk—and making 
money doing ft. “Under their ‘fogers 
flows the story of the world's progress, "To 
oem, comes nes at it countsien 
speeding through’ the "skies. Factor 
Hore, Toratore, ‘nk = 
use, newspapers and schools are employ~ 
dng. Certifed Radio-tricans am. operators, 
inten, ropa an nalation exer 
‘engineers, techinlans, mers demon 
strators, salesmen, pee 
Yet Radio is oaly in its infancy. Despite 
the marvelous advances ofthe lat few years 
wwe are only on the threshold of the Radio 
fra," We have barely seratched the surface 
Ofie vast "pombe" Wer have tery 
juemed its yet 
Undiscovered 


A. Goldblatt, as 
operate an clerk, 
een $188 a met 
Revere B. Geriry, 
inter gecag 
io feetory. 
B.D. Kimmel scares 


Bigutnomey se 0 Radio 


KR. Bloomer bas be; 
Ria enttpment 
Frederick H, Greening 
Tete ceil “Beare 
the Telephone 


‘coene 
ail $130'% sont aa 
sit expenes. 

Edwin L, Powell Bs 
Rae Kia so"the Weak 
iaton Navy Van care 
{ga handoome slay. 


Fraser F150" month Ts 
i Spare time 


cae rowing 


Pick Out the Job You Want | 5 
‘We Will Help You Gat It 


Chae, shi, Operate 


‘While in 

ni is alo a wonderful 
q lonor, power, 
for those who enter this 


it wil be a thousand times greater 
fomecrow!’ The fan who gee ie 
Radio today—who prepares NOW 
rth this wonderful new 

share in 


its glorious future. "He will be able 
honor and’ wealth in 
this fascinating profession, 


How YouCan Qualify at Home 
for a Fine Radio Position 


eget the ambitious man, Radio 

fey grater operuniti  e 
finde, No matter what your ambi 
ton ng mater wig your cet, 
for jour ability, there is aspect 
fed ‘in Radio" where your nacurst 
talents" will ring you a. wonder 


erin bese 
oer a ee 


‘Some of then are 
pole copeseas nad oeaieeoes Chas et 
fm charge of land. and sea stations, Stl 
hers are in charge of radio. departments in 
te hake 
iat no matter ia what special field t 
have gone; ail of them aie carsing more 
money than they ever made before. 


See in the panel at the left how 
ch a few of our graduates are 
making in REAL MONEY. Most 
hese men, when they started 
‘Enew little of nothing 


dion" Yet, in. afew 
Shore” months, our” instruction 
‘qualied them’ to earn big money 
: ified Radio- ms The 


Same instruction, the same help 
that brought quick success to, 
these men, ie “now offered (0 
You have the same oppor- 

ou have the mame pro 
“Take advantage 


ff men able to handle them. “Get 
ato Radio Now. Grow up with 


it. Advance with i. 


Special Opportunity Now Open 


id the 
rompe 
prompt 


eed for radio expert 
Srhich come tous for our student 
{esto make a special offer open to ne 
for limited time, ‘Through this 
‘ler your enrollment wil be accept 
‘ate, and you ‘will receive, 


Telephony 


Send for FREE BOOK 


We have just prepared a new book which 
js filled with the fatee information about the 
‘wonderful opportunities in this, newest and 
Teed pores protein, Jett beat to 
yuut absolutely free. Send for this book, Te 
‘rill tell you all about how we prepare you fr, 
and help you to get-or sceure the wonder 
re ni Tacinating Bd. Send 
vce book day, 


NATIONAL RADIO INSTITUTE 
Dept. 12D 
1345 Pennsylvania Ave., NW. 
WASHINGTON, D. C. 
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One of the leading carburetor man- 
ufacturers, located in the city of 
Chicago, Has changed his sales poicy 


stations. 
stations now and intends to esta ablish 
1000 more. 

The men who service his carburetor 
must be trained in Automotive Elec- 
tricity, as well as in all carburetor 
construction, and he has requested 
the AMBU Engineering Institute to 
secure for him the necessary men and 
train them in Automotive Electric- 
ity. He will then gi i 
ing at his factory on 


Big Money, Steady Work 


To those men who want fo take 
of this opportunity, and can gull 
putting in eight weeks at Chica 
“sl gladly stad further 
mit obligation. Sign the 
y 


Unusual Opportunity, Insuring 


-|WANTED! 


Men Who Know Automotive Electricity 


Instruction limited to 20 men at a time’ 
lasses start every other MONDAY  be- 

Eine February Tee Succenful ones wll 

hose that act promp! 

Offer is open to ex 

Offer is open to exployecs, 

AMBU trained men are holding successful 
positions all over the country. 

‘Thee who want he traning and are unable 
to come to Chicago can have the instruction 

in Automotive Electricity at home, Use 

the coupon, 


5 well as owners 


2632 Prairie Avenue 
Chicago, Illinois 


oat sora oe mak 
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Name 
city 
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SWANTED! 
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U.S. RAILWAY 


Get $1600 to to $2300 a Year 


MEN—BOYS 18 OR OVER 
SHOULD MAIL COUPON 
DIATELY 
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Four-Minute Essays by Dr. Frank Crane | 


of whom SID SAYS: 


“He is the doggondest combination I ever saw of the idealist 
and the practical man. His head is sometimes in the clouds, but 
his feet are always on the ground.” 


THE MAN WITH A MILLION FRIENDS 


Dr. Frank Crane was not known outside of a small 
circle of friends ten years ago when he began writing 
for one daily newspaper. 
To-day 50 of the great metropolitan papers publish 
his daily messages which are read by millions of 
men and women who are doing the world's work. 
In a decade he has won a million friends through his 
helpful philosophy. 
Here are 400 of his Four-Minute Essays—his master- 
pieces—selected by Dr. Crane himself. Ten beautiful 
volumes, each smalll enough to be carried in your pocket 
and read on the train or in the car—in any place and 
at any time when you have four minutes to spare. 
These are the cream of Dr. Crane's inspirational 
says of courage, good cheer and friendliness which will 
help you find joy in the commonplace things of life and 
open for you the doors to the great minds of all times. 
FRE IF YOU ACT NOW 

15 VOL. SHAKESPEARE, FULL LEATHER 
‘To introduce this new edition of the Four 


1 we will pecsent to each purchaser, 
in full leathery embomed in gold, round corners, 
Sha 


in an assortment of colors: brown, red, blue ai 
ery limited 19 that orders must be placed immeditely to take advantage of ths special 
introductory 


SEND NO MONEY 


SHIPPED ON APPROVAL 


We ship the Essays on 19 day ap, 
proval, charges paid. If 


make 7 monthly payments of $2 ca 
Bid i alt Pedal al crops today 
that you may be early enough to get 
both Sets of books for the price of the 


of Shakespene wit additonal charge 
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Sie Jacobs Pare fal North tawine Canes 


“The Greatest Instrument 
Ever Devised by the 
Brain and Hand of Man” 


With the wonderful spectros 
he 


Posi i 
the light from each distant plan g story. 
‘only one of the magic inventions +h man works his miracles of 
science and which are explained and illustrated so clearly in 


THE OUTLINE OF SCIENCE 


Edited by J. Arthur Thomson 
Professor in the University of Aberdeen 


Examine It FREE in Your Home 


ive you, in one clear, non-techn 
ce i the world—the thr of iclence in 
ning of time. For the frst time, the whole Bld 

that anyone can understand, with the authority ofthe worlds greatest scentsts 


Here truly isan epoch-making work t 


sory of his wonderful inventions and the miracles he has, worked 
Feveals truth of what man has accomplished that go beyond ina Treaties 
Jou through all the felde of science and shows you simply and cearly the wonderful 
{hing that have before been mysterious aerets You wil thr to fall understanding 


of the marvels you have so often wondered a 


One Flowing Story 
That Covers 


William Beebe 


Nearly 1,000 
Striking Illustrations 


Examine the Whole Set 
FREE 


Own It on Easy Terms © 
1 SS wow tte str Rew York 
| See ee ae 

aoe & ot fee eee 

SeeGisd geet | RAPER 

Eiagie Gruso fa tents 

ieseineey wie Pad aad 1 se, 

tars H 

G. P. PUTNAM’S SONS ! 

Dep 1,2 Wet th Seed, NewYo | 
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ENTIRE SET ONLY $12 


PooKer 
SE 


AUDEL'S ENGI 
ad MECHANICS 
GUIDES_ 


THE BOOKS YOU HAVE 
BEEN WAITING FOR 
4750 Pages—8754 Illustrations 
Jung completed Audel’s New Master Set for Engineers 


Why » Library? Tiecause it would cost the eader 
more than ‘$10,000 ih yee ol labor 


perience to collect, ‘and’ p ch 
Bip and.reedy'celertnce” the. vact Wuad of kaowicige 
peinted in this Master 


The entire sot costs you only 
and instruction that has cost thousand 
fof time—yours for $12.00—$1.00 a 


Study This Brief Table of Contents 
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Men of the Hour 
in Science and | 
Discovery | 


= 


Talking across the Atlantic 
G by radio from his of 


roposes to broadcast movies by the 
Kime means. His project. will be 
Fp explained Tn our May issue BY 


4G around the world in 60 
B gays, alan Cobham, moat famous of 
riishcvlan ‘vatore, propote now to 
go Jules Verne one Be 
‘Accompanied by. Lieut-Commander 
Mackenale Grieve, who was with Hawker 


ort ae 
fos antennae sede 
iegctrasclematnts 
ots 
minted a 


2 1 none 


Tests Einstein Theory 


EXAMINING toa thousand photo. 
‘graphic plata exposed durin lant 


prove or dis 
ly the Einstein the- 


——— 
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ies Our Eath Was Formed 


Will It Perish in Collision with Some Huge Wandering Star— 


to 


Die in Flaming Dust as It Was Born? 


The Story of Man and His World By Dr. E. E. Free A Fascinating Serial of Evolution 


This in the second of a fas- 
inating series of articleson. 
the socrots of life, prepared, 
with the cooperation of 
ome of the world's leading 
teiontists 


TREMENDOUS 
burnt of light blazed 
cout in infinite 


two hui 
surged together at terrific 
sspeod. ‘They shattered vast 
fragments from each other 
sas they passed—and thus our 
earth was bornt 

'No romance ia more inter- 
‘eating, no chapter of science 
‘more inspiring, than the story 
of how modern astronomers 
hhave learned to read the 
meaning of the stars; of how 
they have gone explori 
into the vast depths of space 
‘and come back with answers 
to nome of the first question 
that man ever asked himaelt 
questions of what the stars 
‘are made of, why they shine, 
how far away they are, 


The First Science 


‘Astronomy was the first 
science, Six thousand 
years ago, on the plains of 
Chaldea, ’ shepherds who 
‘watched by night under the 
cloudleas desert sky learned 
to notice the stars, to under- 
stand their motions; there 
by to tell the time or the 
points of the compass or to 
predict the coming seasons, 

‘A little later the priests 
became astronomers and 
from the tall towers of the 
Babylonian temples men 
‘watched each night to chart 
the movement of the plan- 
ets, to make star maps and 
observe eclipses; to inquire, 
in all earnestness and hon- 
esty, whether they could 
earn to read of human des- 
tinjes among the stars 

But though the stars had 
een studied for 60 centu- 
ries, we knew, even 50 years 
‘ago, almost ‘nothing about 
what they really were, We 
Knew that they were glow- 
ing bodies of some kind. 


‘We suspected that they were 
a good deal like our 
sun. We knew. th 
wore very far off, but 
for scant dozen of 
nearest ones did we have 
mie idea of just how far, 
Today we know enor 
mously more than this, 
We know what chemical 
elements exist In the stare 


they 


‘and that they are the same 
nents that we shave on 
earth, We know the dise 


tances of more than 2000 of 
the stars, We know how 


We know 


some star are dwarfs even 
smaller than our sun, while 
others are giants larger in 
diameter than the entire 
orbit of our earth, Three 
of These giant tara have 
factually been weighed and 
ensured ‘ 

Two Star Streams 

We know that double stars 
exist; two great lobes, each, 
larger than our sun, re 
volving lke the balls of a 
dumb-bell around) thelr 


Ati” We know aie stare 
j two great streams of them 
pponie directions like ship 


26 
Actors from the Drama of Life that Began 
about 1600 Million Years Ago 


A battle between trilobites 


dominated the reas about 600 
bout billion years 


develop it 


Sy 


iP"imto thie crude buglike animal 


Ay 
afer than the age of 


iter, a 


gigantic toothed fish, the dominant form of life about 225 million year 
"Wridenced im the rock strata of Ohio 


After about 75 million more years life had developed to the 


‘amphibians 


lnard-like creatures that could live either in alr 


from 20 to 25 feet long, lived about 
jianes Notice the sharp cutting beak 
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sea, Weeven know something of theshape 
and size of the star cloud made up of these 
two streams, the cloud that includes all the 
stars we sce and which is, for us, the vis- 
ible universe. 

‘Most of this tremendous increase in scl- 
entific knowledge has been due to an en- 
tirely new method of investigation, to an 
instrument called the spectroscope, which 
analyzes the light of the stars and tells us 
what particular kinds of glowing matter 
produced that light. 


A Yardstick for the Heavens 


Another use of the spectroscope is as a 
celestial yardstick, By its help we can 
‘measure how far away the stars are; 
whether a star is moving toward us or 
away from us, and how fast. Some of the 
star distances thus discovered are aston- 
ishing. Even the nearest star, one that is 
close enough to be measured by ordinary 
surveying methods without using the spec- 
troscope at all, is 26 trillion miles from the 
earth. For the more distant stars—the 
‘ones “measured recently by the newer 
methods—miles become altogether mean- 
Ingless and astronomers use the light-y 
which is the distance that light, moving at 
186,000 miles a second, will travel in one 
year, The farthest siars yet measured 
‘are 220,000 of these light-years from us. 
‘The visible universe, the cloud of stars 
that we see and of which our sun in one, 
Js believed to cover the astonishing die 
tance of at least 300,000 light-years from 
side to side. 

‘These figures simply demolish the human 
imagination. Think of the distance from 
us to the sun, For a man, that is a tro- 
mendous distance. An airplane flying 
night and day at 200 miles an hour would 
need a little over 62 years to make the trip, 
‘Yet this 62-year journey to the nun is only 
about one fourteen billionth of the distance 
to the farthest known star; about the same 
as the thickness of a sheet of paper in com- 
parison with the distance from New York 
to San Francisco, 


Two Billion Known Stars 


And in this astonishing depth of spaco 
there are over two billion stars that wo 
know about; one star for every man, woman 
and child now alive in the world, and 
‘enough stars left over so that everybody: 
in the United States could haye threo or 
four extra, Probably there are a vastly 
larger number of stars that we do not know 
about because they are too small or be- 
‘cause they are dark and send no light to 
us. Billions on billions of stars, most of 
them larger than our sun; no one knows 
how many billions more of planets and 
earths and moons, of star clusters and of 
nebillae, all of them inside a space so vast 
that the nearest of them are trillions of 
miles apart—this is what we know of the 

‘And man, crawling around on his one 
small dust mote of an earth, has been able 
to stretch out the fingers of his mind 
through all this swarm of other worlds; has 
been able to weigh and measure and to 
understand. 

‘No fact in the universe, no achiceeme 
of man, ia more truly wonderful than thi 

Now let us look back into time instead 
‘of out into space. How did this earth of 
cours, so tiny but so all-important to life, 
‘come to be formed? 

‘The earth was once, we believe, a part 
of the sun. It was pulled out of the sun, 


Here is the great 


billions of years ago, by an encounter with 
8 passing sta 

The sun is a star; one of the two billion 
odd stars that we know. It is not fixed 
‘at a certain point in apace, On the « 
trary, it is moving about 19 miles ev 
second, carrying us and all the planets 
with it, ‘The other stars move too. All 
fof them drift about in space like fying 
nats in a great room, 


When Drifting Suns Came Together 


‘The sun has been drifting about in that 
way for a very long time. It was once 
larger than now, and hotter. It had no 
family of planets as it has today. Tt was 
merely an unencumbered single star drift 
ing about aimlessly by iteelf, 

‘And then, one day, eight or ten billion 
years ago, another one of these drifting 


‘stars happened to come too close to our 
‘sun, Perhaps it came within a few bill 
tales; close, enough, anyway, that. th 


attraction of gravity’ between it and the 
sun grew to tbe dangerously large. This 
attraction pulled out of the half-fuid sun 
8 lot of drops of matter, 
much as the gravity of the 
earth will pull drops of 
water out of a wetted 
‘sponge if you hold it up, 
‘The other star moved on. 
It left behind a somewhat 
damaged sun; a sun sur- 
rounded by a great revol 
ing eloud of Iumps of matter that had been 
pulled out of it, Gradually these lumps 
gathered into larger lumps. These are 
the planets. ‘The earth is one of them. 
‘This is the modern idea of how the earth 
was formed. Our globe grew, you per- 
ceive, gradually; lump by lump, as the bits 
fof matter that had been pulled out from 
the sun were picked up. Already six bil- 
lion or eight billion years ago the earth had 
grown to about its present shape and size. 
Tt is reasonably certain that the earth 
at first was very hot, hot enough to be 


ral nebula in Andromeda, 
whole solar system. 


molten all the way through. Its surface 
‘was a sea of melted rock in which great 
flaming tides hundreds of feot 

twice daily around the globe. 
the rock grew cooler. It hardened. 
awhile there was a solid surface crust 
slowly, after many millions of years, this 
crust grew cool enough for water to collect 
in hollows on it and to stay there. The 
first oceans were formed, 

Then ended the astronomical part of 
earth history; then the geological part 
began. . With the first seas and what went 
‘on’ in them we come to the part of the 
story of the world that we ean read in the 
record of the rocks, 

"The rocks under our feet, the rocks that 
make up the accessible crust of the earth, 
fare in separate layers, piled one on top of 
each other like a pile of blankets in a store. 
Geologists call these Inyers strata 

Earthquakes and volcanic eruptions, 
other convulsions of the earth, have 
twisted and torn these strata. ‘Layers 
th 
have been tilted up so that they 
posed on the surface where geologists 


were once deep down in the earth 


An Ancient Tragedy / 
Told in the Rocks / 


remendous mass of whirling gases thousa 
“This perhaps one stage in the formation of = star 


aes ‘met 


Erte 


of times larger than our 


got at them for study. And 80, gradually, 
wwe have learned x good deal about what 
they are, about which layers are on top 
neath, all over the earth, 

wed, too, how these rock 
layers were made. ‘There in no doubt that 
they were formed in water; that most of 
them were produced in about the same 
way that rocks are still being formed on 
the bottom of the ocean close to the shore 
thy the slow hardening of loose sands and 
lays carried down by rivers into the sea, 


How Earth Strata Were Formed 


‘Very few rivers are entirely clear, ‘There 
fs always a little sediment, as you can 
prove for yourself by allowing. a little of 
the water of the Mississippi, for example, 
to stand a day or ao in a glass, This sedi- 
iment goes out to sea with the water, More 
sediment, the sandier part of it, washes out 


along the bottom of the river. All of it, 
when it gets to the sea, falls to the bottom. 
‘There it gradually hardens. It is slowly 


changed into rock, into sandstone or slate 
for, with the addition of chemically formed 
lime, into limestone. 

Now and then a fish dies 
and its bones sink to the 
hottom. — Occasionally a 
shellfish oF a tree trunk or 
the bones of some land 
animal, wash out and are 
buried by the mud. ‘These 
make the fossils, Millions 
of years later the fossils and 
the sediment together, 
raised above the sea by 
some movement of the 
‘earth's crust, will make a 
rock layer for future geolo- 
sists to study. 

Thus were formed the 
strata of the earth. Some- 
times rock was formed near 
the shore, 0 that we can see 
in it the footprints of some 
great reptile that ventured 


out one day, millions of years 
muddy beach while the tide was low. 
Sometimes we find layers of coal where 
the rank vegetation of some seashore 
marsh gathered for ages and was buried. 
Altogether there are at least 55 miles of 
strata, for that is about the total thick- 
ness of the rock layers that geologists have 
identified and mapped. 

How much time doea this in- 
volve?_ How long did it take for 
‘thete 55 miles of rock to accumulate, 
‘sand grain on sand grain, in the seat 

Until very recently’ geologists 
‘werenot sure, The ratoat which the 
sediment accumulates. is irregular 
Tt depends on the speed of the rivers from 
‘year to year and age to age. The age of 
Focks in years cannot be determined merely 
from how deep they lie in the pile of strata. 
‘The problem seemed to be insoluble until 
the discovery of radium gave us the key to 
the puzzle, 

‘The extraordinary thing about radium 
fn that ita atoms are explosive. A certain 
pereontage of them explodes every minute. 
‘hey leave behind them certain other ele- 
ments, especially lead. Accordingly, if 
‘you find some radium in a rock, or, better 


Tyre recomatructed skeletons of gisantic 


(lee, "ts they new stand im the 
‘The onal 


cr picture shows them as it ie 


still, if you find some of another element— 
‘uranium—the atoms of which explode more 
slowly, and if you also find some lead, you 
‘can conclude that the lead has been formed 


Determine the exact amounts of uranium 
‘and of lead and you can calculate how 
long this has been going on—that is, how 
Tong it has been since that rock was 


done for many samplen 
fof rock from all of the 

fous rock layers. 
We have learned the 
ages of all the different 
strata in the pile. The 
oldest ones, at the 
bottom, have the as 
tounding age of about 
1,600,000,000 years! 

‘We are not sure, of 


plant-eating dinosaurs of the Age of 


Iiscsuns Sf Natural History New York: 
‘hey appesred in life 
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course, that they are ezactly 1,600,000,000 
years old. The radium clock is not qui 
‘Souccurate as that, But 


measured, at the very least, in hundreds 
of millions of years 
And even this immense age is only the 
tage of the oldest rocks. ‘The earth itself 
fs far older. Before rocks could be formed 
at all, the primeval earth had to finish ita 
growth, had to become cool enough to 
hold «liquid sea, had to shrink enough to 
above the waters 
How many billions of years it took for 
the earth to get this far in its development, 
Tt is almont two billion 
‘years since the formation of the firut rocks; 


it is perhaps six billion more sinco 
the birth of the world. Who knows 
how many more billions for the pre- 
vious history of the sun? 

‘This is our astonishing vista of the 
past. Quite as incomprehensible, it 
fs, a8 the quintillion miles of known 
space. In comparison with even two 
Dillion years, the whole history of 
America since Columbus is no longer 
than eight minutes out of a human 
Mfetime! 

So much for our vista bockward. 
Can see look forward too? Can science 
return at loai to the ancient effort of the 
iret astrologers and learn to read the 
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Inventor Promises Disk Record 
Movie Shows for the Home 


HAT Edison did with the talking 
‘machine; what Bell did with the 
telephone; what Ford did wi 
the automobile, C. Francis Jenkins, in- 
ventor, of Washington, D. C., now pro- 
‘poses to do with the movies 
By means of an ingenious prism projecto 
apparatus, growing out of his study of 
prismatics—a study by which, inciden- 
tally, Jonking worked out the principle of 
radio transmission of photographs, to be ~ 
described in the next issue of Porutar 
Sotnce Montuuy—the Washington 
ventor has perfected a 
machine that, he de- 
clares, will put movies 
in the home, along with 
the talking machine, the 
telephone, and radio, and 
at a coat within’ the 
‘average man’s pocket 
book. 
For some time leaders 
in the motion pleture 
dustry have believed 
that the greatest future 
‘use of movies would be 
fn the home, But to 
meet the requirements of 
thia field, it was neces 
tury to doviae a project= 
ing machine as easily 
managed as a talking machin 
“records” just as simple in form, 
Jenkins believes he has done. 


available to stay- 
‘motion picture productions. 

In construction, the new home movie 
machine is surprisingly simple. To oper- 
tate the phonograph-like disk containing 
the movie film, a mechanism like that of 
the modern cabinet phonograph is used. 
‘The miniature movie is projected on the 
inside of the hinged cabinet cover. 

‘One of the first problems encountered 

1 senall, compact disk 


was that of devisin 
that would hold the thousands of pietures 


necessary for one reel of movies. This, 
Jenkins accomplished in a truly ingenious 
way. First, the opening pictures of a reel 
were pasted in order around the rim of a 
paper disk about the size of a large disk 


Film Projector Runs like a Talking Machine 


record. Naturally, one disk accommo- 
dated comparatively few pictures. So 
Jenkins arranged the succeeding pictures 
of the reel on other similar disks, which he 
placed in order beneath the first one. 

By means of a radial slit, each disk in 
the series slightly overlapped the one be- 
neath it, so that when the pile of di 
rotated, with a guide wheel running be- 
tween the layers of paper, the effect was to 
produce a continuous spiral strip of paper 
and pictures. ‘This arrangement, some- 
‘what like a spiral spring, thus produced 
continuous sequence of pictures. As the 
disks were run of, the thumblike frame 
of the guide wheel bent back the used 
disks 50 as to expose the succeeding pic- 

tures 

‘Then the problem 


wow sources. 


paisas twrow \) 


Complete apparatus for producing dak movies. Note that 
the'paper diaks re held opars to show how each disk overlaps 
theone below it, giving the effect of a continuous circular strip 


was to provide a means 
of projection, including 
fan intermittent mech= 
anism to produce for 
ihe ‘unaided eye the 
aoe ol oko, setae 
ous moving picture on 
the screens This, Jen 
kine wan able to solve 
through his knowledge 
of prsmatics. On eath 
Side of ‘the image he 
desired to project, Jen- 
kins placed “a prism 
that cwught the light 
and threw it on the 
Picture, From the pice 
fare the light pamed 
Upward through = lens 
to bwo oscillating mir- 
Tors, which in turn pro- 
jected it on the screen. 


turns on the electric current that 
the small motor, places on the rot 
table his disk “record” that contains the 
“reel” of the film, switches on the pro- 
jector light, then sits back to enjoy the 
how. The thumblike guide wheel ar 
rangement follons down the spiral formed 
by the overlapping. ditks; the cacillating 
mirrors pick up the images thrown upward 
by the prism arrangement, and the moving 
pictures are projected in miniature, 


| Why America Uses 
More Dope than China 

HAT are thefacts about habit 
forming. drupe and. the fos: 


ination they hold for their shert- 
fived eadicg? 


Just now Americans are facing the 
astounding fect that in this country 
{ise year there won a consumption 
gk gine oe, cenit ha 
forming drugs: that. We 
times ae much of these soulwreck: 
ing chemicals aa China, and. that 
ansumption is roving. rather than 

ing, at an alarming rate 

‘Where do these drugs comme from? 
How re they prepared? Why will 
Witr Se te pegscktial and 

fare iclogteal 
moral eicets cf these dregs) 

“These are some of the questions 
shat wil'be answered in the’ May 
fnmue of Porcine Science Mowry 


The d the moet vital 
Amercn he faced ence prohibition, 
el 
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Can We See with Our Noses 


Amazing Feats of 17-Year-Old Blind and 
Deaf Girl, Who Smells Colors and Feels 
Sound,Convince Scientists that Unused 
Powers Lie Asleep in Our Senses 


‘our finger tips? Can we develop eyes in the backs of our heads 
‘or wherever else we happen to need them? 
amazing ease of Willetts Huggins, the 17- 


Cx wwe learn to see with our noses? Cun we learn to hear with 


year-old blind and 


deaf girl of Janesville, Wis., 
makes these questions much 
Jess fantastic than they would 
have seemed a year ago. For 
‘Willetta ean do some of these 
things, 

While we human beings 
have been developing to a 
high degree our senses of 
sight and hearing, have we 
failed to develop at the same 
rate our senses of amell and 
touch? ‘The accomplish 
ments of this little girl, 
handieapped from babyhood, 
‘seem to prove that this is so, 


‘She Smells Color! 


‘Willetta ean recognise col- 
ors by thelr smell, She ean 
hear spo} by plac- 
{ing the sensitive tips of her 
fingers against the throat of 
the speaker. She can iden 
tify different people by their 
personal odors. She knows, 
‘even, when the family eat en- 
tera the room for a moment 


Physict 
iste are 
exact nature and extent of 
Willetta's powers. Scientific 
teats of her case are still in 
progress, ‘There seems littl 
doubt, however, from th 
experiments made that she 
really does possess a remark~ 
able development of the 
senses of smell and of touch. 

‘When she was nine years 
old, Willetta was left an orphan. A year 
Inter ahe was admitted to the Wisconsin 
School for the Blind at Janesville. She 
was then partly blind and nearly deaf. 
Within five years she had lost what re- 
mained of her hearing and a year later 
she became totally blind. 

Under this double misfortune she grew, 
‘as was natural, somewhat morose and list” 
less. For a time she showed litte interest 
in anything. Suddenly this changed. She 
‘was introduced by her ‘to Helen 
Keller's method of by feeling 
the lips. 


Her Interest Is Awakened 


Almost overnight Willetta lost her list 
lessness and f:.fference. She not only 
found out that she could use the method 
‘made famous by Miss Keller, but she dis- 
covered a better method. She found that 
when she placed the tips of her fingers 
(on the throat of a person who was speaking, 
she could “feel” what was said merely by 
the vibrations of the throat, It was not 
necessary for her to touch the lips at all. 

‘This unusual ability and the rapidity 


till debating the 


on 


it apne aad nd, rh wl 
i ens tn gt 
<Sfiers from the reat of us oly in that she has learned how 


era on the phragm of at 
it is possible, scientists believe, that 


‘se senses that we have neglected 


‘with which she learned the use of it, at- 
tracted the attention of her teachers’ and 
‘of the medical men attached to the institu 
tion. Tt was found that her senso of smell 
‘was no less extraordinary. ‘The fame of 
her accomplishments spread. Attention 


was attracted in Chicago and 


on April 26, 1922, Willetts 
was examined before the 
Chicago Medical Society. 
‘There is still some contro 
veray about exactly what she 
can do, following 
facts aro 
‘ean recognize spoken 
when her fingers are 
thing the throat of 


ker, She insists that 
does not hear the sounds, 
says that she “feel 
them, She can 

sounds in 


which in preased 
cheat of the ap 
‘other end of whieh 
touche, 

‘She carries around with 
her a portable telephone of 
the kind used by deaf people, 
but she does not put it to her 
. Instead, she touches the 

‘vibrating diaphragm in 
telephone with the tips of her fingers. She 
amerts that she fecls the vibrations of 
sound in this way. She has been able, 
under test, to hear concerts and stage per- 
formances and to describe correctly what 
was happening. Aided by her telephonic 
apparatus, she can carry on a conversa- 
tion with all the ease of a person who has 
perfect hearing. 


Feels the Ink on Newspapers 


She can read newspaper headlines, the 
denominations of paper money, and sim- 
ilar matter printed in large type merely 
by running her fingers over it. She says 
the feels the ink on the paper. 

There is little doubt, also, that she can 
really smell colors. Ina series of careful 
tests arranged by Dr. Thomas J. Wiliams, 
of Chieago, and Professor Robert H. 
Gault, of the Department of Psychology of 


the 
she 


‘volees by 


‘ieee 


af, Northwestern University conducted 
thie Tube vest a re direc 
Hon of Profetsor Gault, noted peycholon 
‘Fist. With eyes and sare bandaged, and 
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And Hear with Our Fingers: 


Northwestern University, Willetta’s 
were thoroughly blindfolded by a pair of 
black goggles stuifed and covered with 
cotton and fastened down to her forehead 
by adhesive tape. She named correctly 
the colors of 310 samples of yarn as well as 
many other colored objects. This was 
done even without touching 

‘the yarns, merely by smelling 
them when they were held 
cloae to the end of a lass tube 
about four inches long, 


What Skeplics Say 


‘The doctors who disbelieve 
in the reality of Willetts’ 
powers explain these accom- 
plishments as due to uncon 
feious deception on her part. 
‘The girs eyes and ears do not 
show any perceptible injury. 
If sho is really blind and deaf, 
itis because of some trouble in 
her brain or in the nerves lead 
ing to it, not in the eye or ear 
themselves. ‘The skeptics 
point to this fact. ‘They may 
that she is not really deaf nor 
blind’ at all; that she merely 
thinks sho is and thinks it so 
intensely that for all prac 
tleal purposes she really 
ceannot see oF hear. 

‘This would be quite 
possible. Such eases are 
common enough inthe 
records of _paychology. 
‘They are Instances of extrome auto 
suggestion; harmful autosuggestion 
Inatead of the curative variety, 

But that this is the case with 
Willotta seems doubtful. Whatever 
may be the real explanation of her 
marvelous powers, any kind of 
shamming, even unconscious aham- 
ming, soems to have been out of the 
question in the teats when Willetta 
was blindfolded, Even if her eyes 
had been normal, she could not have 
‘seen the colored yarns 

‘Then there are some additional 
experiments of Professor Gault on 
normal people, people with unim- 
paired equipment of eyes and ears. 


Rpporting the iden thet allot wr tWO. of ey touch | nerves 
pesDoan ay 
meat wey i? “here SSELS 


opment. 
‘Among _ his 
students Pro- 


with one hand over the tube, the student 
tthe right distinguished words 
ttecond 


Ineo the tube by" ‘student cov= 
fered by a heavy blanket 30 Feet away” 


We depend 


fessor Gault has discovered two persons 
who have the beginnings of Willetta’s 
ability to smell colors. They can dis- 
tinguish by smell alone whether two 
samples of colored yarn are alike or di 
ferent. They are not able, as yet, to name 
each of the colors as Willetta does, but itis 
reasonable to believe that they possess the 
same power, the only difference being that 
they have not been forced to develop these 
powers of their other senses. 

Professor Gault is testing, also, the pos- 
sibility that normal persons can learn to 
feel sound in the same way as Willetta 
does. By means of the speaking-tube 


Can these mil- 


apparatus illustrated below, one of Pro- 
fessor Gault’s students has already taught 
‘himself to distinguish five different words 
merely by the feel of them on the palm of 
his hand. 
‘These results are sufficiently startling. 
Can it be possible, one asks, that Willetta 
Huggins differs from the rest 
of us only in that she happens 
to know how to use senses that 
all of us possess but have 
neglected? 


How Earthworms See 


The biologist is inclined to 
say that it is quite posible, 
‘The common earthworm, for 
instance, has only one kind of 
nerves." His only sense, ap- 


ing to our nose, Yet the 
earthworm ean see, and will 


withdraw quickly ' into his 
burrow if you turn a light on 
him. He can hear perfectly 
tthe noise you make when you 
stamp your foot on the ground, 
He can smell his favorite foods 
‘some little diatance away 
and he never makes a 
mistake about them, 

Evidently the touch 
nerves in hia body per= 
form for him the functions 
of all the kinds of nerves: 
they are his eyes, his ears, 
and his nose. 

Tn the course of evolution, these 
touch nerves of the earthworm, com= 
petent for any kind of duty, have 
developed into our special senses, 
Our eye, for instance, originated us 
f part of a sensitive plate of touch 
nerves on the heads of some of the 
owest backboned animals. Our 
‘ear sooms to have grown out of some 
little -hairlike organs on the heads 
fof fishes; organs used, apparently, 
to detect vibrations in’ the water. 


Nerve Powers Long Unused 


And it may be that our nerves, 
even after all these millions of years 
of training for some special job, have 
not forgotten that they used ‘to be 
able to do all the jobs; that one and 
the same nerve was once the carrier 
fof messages relative to all five of our 
present senses. 

This seems to be the biological 
Jesson of the ease of Willetta Huggins. 
It seems to follow, even more 
clearly, from the experiments of 
Professor Gault, And further evidence 
comes from Professor Louis Farigoule 
France, who reported some months ago 
that he had been able to train certai 
men among a group of blinded soldiers so 


that they could perceive light by their 
finger tips. 
Tt is possible that we stand on the 


threshold of amazing and revolutionat 
discoveries. concerning our senses, We 
may be able not only. to better the lot of 
those unfortunates who are blind or deaf, 
but to rediscover in ourselves capacities 
of smell and touch, perhaps of other senses 
which we do not dream we possess 


Noted Scientists Grapple with Food and 


Search for Secret Process by which Plants 
Harness Enormous Energy of Sunlight 


By Thomas Elway 


|HE coal and oil supply of the 
world is rapidly being used up. 
‘What shall we do when itis gone? 

Practical men have been asking them- 
clven that question for a decade, and 
now the scientists of America have de- 
cided to answer it. ‘They realize that a 
‘olution must be found, or civilization 
will perish. 

‘At a rocont meeting in Boston, the 
‘American Association for the Advance- 
ment of Science authorized its general 
‘secretary, Dr. D. T. MacDougal, to organ- 
{ze a cooperative scientific committee for 
‘the Investigation and, if’ possible, the 
duplication of the process called “photo 
ayntheais.” This is the process by which 
green plants make sugar out of sunlight 
fund water and the gases of the air. 


Plants Supply Our Food and Fuel 


‘This is the only source of food and fuel 
in the world. "Our food i either itself of 
‘vegetable origin or is derived from animals 
‘that have fed on plants, 

Fuel, of course, is a product of plant 
life, too, Coal, for instance, is merely the 
remains of plants that lived millions of 
‘years ago, using sunlight to make food and 
to grow, just as modern plants do. Oil 
Hkewise ‘is the product of buried organic 
matter. 

"Thoro are, it is true, a few other sources 
of energy, ‘Most of these also depend on 
the tun, though some of them do 0 in- 
directly, An instance is water power. 
‘The heat of the sun evaporates water from 
the ocean. This water goes into the clouds 
and Tater falls as ruin. Tt gathers into 
ftreama and lakes and rivers and finds its 
‘way back to the sea. Tt turns our water 
‘wheels and turbines as it goes. 

‘Windmills and wave motors are other 
instances of using solar energy indirectly. 
Back of them all i the sun, the original 
energy that lifts the water out of the ocenn, 
that Keeps the winds moving, that starts 
the waves. 


Goal and Oil Supply Is Limited 


But these indirect sources of energy are 
not really of much importance at present 
Nearly all the energy we use in the world— 
all our heat and power and artificial light— 
‘we get from coal or oil. And these, we 
‘must remember, represent our capital, not 
‘our ineome, ‘They were accumulated dur- 
ing millions of years. When we have 
spent all of them, there will be no more. 

‘The exhaustion of gasoline already is in 
sight. When it is gone, shall we have to 
‘stop using automobiles or ean we find other 
fuel? 

‘Scientiste believe, of course, that we 
‘ean find some other fuel, and there is much 
talk of alcohol. But alcohol can be made 
only from vegetable matter. To usestarch 
for sugar for this purpose would decrease 
the world’s food supply. Then there is 
the difficulty, to which we shall refer later, 
of the distillation of alcohol. 

‘It is conceivable that ways will be found 
to tap totally new supplies of energy not 
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Fuel Famine 


for instance, 
the energy of the atom, Radium gives out 
bout as much energy as $60,000 times its 
weight of coal. ‘The only trouble ix that 
wre have no way of getting at this atomic 
energy of controlling it. No one knows 
‘whether we ever will have, ‘The same is 
{rue of other non-solar sources, such as the 
{internal heat of the earth or the energy of 
ita rotation oF the attraction of the moon, 


Energy Income from the Sun 


‘An practical business men facing a pros 
pective shortage of our energy capital, 
would it not be prudent for us to stop 
counting on the uncertain prospect of 
atomic energy and find out whether we ean 
‘make better use of the energy income that 
‘we now receive? This is the task set for 
Doctor MacDougal's committee of 
scientists. 


Few people realize how tremendous 
thie tun energy income la, Ey 
Jing. deductions 


‘The only way in which we now make 
use of this great energy income of ours is 
by means of the work of plants—by photo- 
synthesis. Inside of each greon leaf are a 
Tot of little granules containing a green 
‘substance called chlorophyl. ‘This sub- 
stance absorbs sunlight. Tt also takes up 
carbon dioxid gas, the same gas that is in 

r, traces of which are always 
present in the air. From carbon dioxid 
and water, plus sunlight, the green chloro- 
phyl makes sugar. ‘The sugar feeds the 
Plant. "Ditmalely it feds the animale 


Searching for Plant Secrets 


Unfortunately, the exact way in which 
chlorophyl puts water and carbon dioxid 
together to make sugar is unknown. At 
the meeting of the scientists in Boston, 
Dr. Herman A. Spoehr, of the Carnegie 
Institution, described researches that have 
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CARBON pioxiD 
THWALED HERE 


kept him busy for 19. years in an effort to 
find out just. how photosynthesis works. 
Carbon dioxid and water do not combine 
to make sugar when You merely mix them. 
Doctor Spoehr has not succeeded in per- 
aunding them to do so by any of the thou- 
sands of experiments he has tried. 

Tis certain, Doctor Spoehr thinks, that 
what goes on in the green plant is not a 
simple chemical reaction, easy to dupli- 
cate. Teis very complicated. It involves 
Several distinct chemal reactions going 8 
side by side; and at least one 
reece 


iter wt 
Zunlighe 


life of the plant. Dead plants are 
‘no good for photosynthesis 

If we are to duplicate what the 
leaf does, it will be necessary, Doctor 
Spoehr believes, to concentrate on 
this problem the best efforts of many 
scientise specialists, of physicists and 


erry, 
why’ the official committee of the 
‘American Association was author- 
ined. 
‘The scientists who undertake this 
investigation will have the task not 
‘only of doing at least as well as the 
plant does. They will have to do 
far better, for the work of the plant is 
extremely inefficient. Of the tremendous 
‘amount of solar energy that falls each day 
‘on the earth’s surface, plants use only the 
tiniest fraction, probably not more than 
fone thousandth of it, even in the tropics, 
where the growth of vegetation is at its 
best. Any process for the artificial making 
of sugar by sunlight must show a far higher 
efficiency than this or it will never be really 
useful. 

‘Scientists are confident that this will be 
possible. Chemistry has bettered Nature's 
Processes often before. Indigo, for ex- 
ample, was formerly a plant product. Now 


vupply the meceesa 


ties "Weite it “neat-by oases 
Factories will work up the results of sol 
ood 


wn inte edible stage 


roduc 


{t ie made better and more cheaply in 


imporaible that before 
very many years we shall see factorien for 
artical food, as pictured on this page, 
springing up in desert areas where sunlight 
is unusually strong. 

But these factories will be sugar factor- 

hey will not make motor fuel for 
us. “Tt is true that the sugar might be 
‘made into alcohol, but the only way to do 
this fs by means of yeast, and yeast has to 
work in seater. How are we to separate 
the alcohol from the water? 

This is done ordinarily by distillation, 
but distillation requires more heat than 
the fuel value of the alcohel you produce— 
a fact frequently forgotten by the persons 
‘who theorize about the possibilities of al- 
‘cohol for fuel. 

Probably a better solution will be some 
vay of using the sun's beat directly for 
iatillation, ar perhaps a method of making 
alcohol or some other combustible liquid 
‘out of sugar by a dry process, without using 
yeast at all. 

How these problems will be solved, only 
time can tall. In any event, the work of 
the committee appointed in ‘Boston holds 
as much interest for the general public as 
it does for the professional scientists. 


Hn Amazing Night Photo—Rivaling the Stars 


HIS extraordinary nighttime photo- 
‘graph of the Los Angeles district 
of California, taken from the slope 

‘of Mount Wilson, illustrates two recent and 

striking achievements of science. 

Fint, it marks the perfection of a photo- 
graphic plate that will faithfully record the 
twinkling of millions of electric lights, like 
‘so many stars, in a panoramic view embrac- 
ing a territory 40 miles square, 

‘And, second, it illustrates the extreme 
sensitiveness of a reflecting galvanometer 
by which Dr. C. G. Abbott of the Smith- 
sonian Institution and other scientists at 
the Mount Wilson Observatory have s 
ceeded at last in measuring the feeble hi 
went to earth by distant stars. Detectin 
hundred millionth degree of temperature 
‘and a trillionth of an ampere of eleetrie cur- 
rent, this marvelous jnstrument is instantly 
Aisturbed, Doctor Abbott tells us, when 
any one of the countless city lights’ shown 
in’ the view on this page and page 95 is 
‘switched on! 

‘Working with the 100-inch telescope at 
‘Mount Wilson Observatory, Doctor Abbott 

id hin colleagues have found that the 
ssun’s heat on 20 square feet equals one 
horsepower. The heat of all the stars 
‘equals 250,000 horsepower, 


Pin Gage Measures 


‘Turning « thumbnut tests hole 


Popular Science Monthly 


Taken from the slope of Mount Wilson, in Une foreground this remarkable 


ighvttime pho 
Thomes, streets, boulevards, and 


Diameters of Holes 


N ADJUSTABLE limit, pin produc- 
‘tion gage for measuring internal diam- 
eters, combining a “go” and “no go" gage, 
‘consists of a trussed casting with a movable 
pin at each end. One pin is locked accord- 
1g to the dimensions of the hole to be 
tested. The other, controlled by a thumb- 
nut, and out a distance that repre- 
je and outaide limita allowed. 
The gage is placed in the hole to be 
measured and the thumbnut turned to 
determine whether the diameter comes 
‘within the “go” and “no go” limits 


Rotary Broom Sweeps Railway Tracks 


KEEP dirt and trash from the ra 
primary necessity for proper working 
of signala and for inspection of rail bondings 
—the Pennsylvania Railroad has developed 
f Iabor saving track sweeper for use in 
mountain sections 

"The sweeper con 
ints of 1 rotary steel 
broom three feet. i 
diameter, mounted 
Benenth ‘an old fat 
fear on special hangers 
that allow it to. be 
raised or lowered at 
will, The broom 
turns at about 100 
revolutions a minute 


and ie chain driven from a gasoline engine 
fon the deck. A steel pan receives the sweep- 
ings from the broom and deporits them on x 
belt conveyor, which carries them to a 
hopper from which the dit can be dropped 


section of railway 
Track before and 


vograph of the Los Angeles 


Police Carry Small Tear 

Gas “Riot Guns” 

(A, SMALL tear gas dispersing apparatus 
designed for use in quelling riots, has 

recently been adopted as part of the equip 

ment of the Washington, D. C., police. 

Tt consists of two tanks, one for eom- 
pressed air and the other for the liquid that 
upon release forms the tear gas, The com- 
pressed air is permitted to escape through a 


nozzle, earrying a small amount of the tear 
gas with it. ‘This forms a fine mist that 


‘causes any one who comes in contact with it 
to weep profusely. 


Do Fat People Die Early? 


have often heard that exces 
sive fat. shortens s person's life 
In this scientific: fact? And if 3, 
why? The truth about surplus Seal 
ofits effect om the machinery of the 
Fiano ll tld iy met 
month's ive by Dr. Eugene ‘Lyman 
Fisk, medical director ‘of the’ Life 
Extension Institute 
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» Los Angeles Hampers Astronomers 20 Miles Away 


‘mountain is Pasadena, whil 
the long patch of brilliant lights in the distance e Los Angeles: 


‘At the top along the coast are six beach 


Tickless Clock Eliminate: 


Rear view of the silent, tickles clock, 
‘showing balanced ‘pendulum 
‘A, TICKLESS clock that may eventually 
roplace the present type of timepiece 
with its noisy anchor and eseapement regu- 
Tutors, has been perfected recently by a 
German engineer, Heinrich Schieferstein 

‘The invention is the result of atudy of 
oscillatory power as obtained from the 
motion of a pendulum, converted into 
rotary motion by transmission through a 
series of springs and wheels. The turning 
of the hands of the clock is accomplished 
by a weight that operates a gear wheel 
Before this wheel can turn the hands, it 
‘must overcome the resistance of a smailer 
wheel geared to it and connected with the 
swinging pendulum by a connecting rod 
Ihinged to the smaller wheel and fastened to 
‘the pendulum. 

‘As the power transmitted by the weight 
to the pendulum is constant, as in the 
length of the pendulum, the time consumed 
in one to-und-fro movement of the pendu- 
lum remains always the same, Therefore, 
the crank on the smaller sprocket is allowed 
to turn regularly by the pull of the weight 
and the regulating action of the pendulum 
and the hand wheel turns around at a 
definite rate, moving the hand through the 
‘apace of a minute on the dial in exactly a 
minute's time. 
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the roving beams 


HE marvelous increase in the use of 

radio in the United States was 
strikingly revealed in a recent announce- 
ment from the Federal Bureau of Navi- 
ation that the number of broadcasting 
stations jumped from three in October, 
1921, to 664 in November, 1922, Ama 
teur stations during the same period in- 


Figures Show Amazing Radio Growth 


creased from 11,000 to 16,465. Receiv- 
{ng stations throughout the country are 
numbered at 1,000,000. 

In making ‘this report, David B. 
Carson, commissioner of navigation, ad 

‘ocated constant supervision of broad- 
casting to avoid hampering radio's use- 
falnem and to foster development. 


Electric Voting System for Congress 


ENABLING att members of Congrom to 
Vote simultaneously, simply by prese- 
ing buttons at their seats, an ingenious 
‘electrical parliamentary voting system, 
vented by Marshall F. Thompson, of Wash- 
ington, D. C., was tested and approved re- 
cently by members of Congress. 

‘The vote of each member is shown by 
means of colored lights that flash opposite 
the names of members on indicator boards. 


Further, a complete perforated card record 
of individual votes, including total votes, 
‘can be obtained by inserting a card in a 
recorder cabinet and pressing button, 

At each seat is a cylindrical stand, in the 
top of which are four buttons and 1 lock. 


Pressure on one of the buttons records 1 
vote of “aye;” a second, “nay,” a third, 
“present, but not votings” and a fourth 


permits correction of a vote. 


36 


Gun Strap for Hunters 
Quickly Released 


LMOST every hunter has wished for 
‘some kind of a strap that would sup- 
port the weight of his gun, yet would not 
interfere with quick action when game was 
in sight, J. R, Tarner, of Sparks, Nev., is 
now credited with the invention of just 
‘such a strap, equipped with an ingenious 
quick-release snap. 
Attached to a gun-supporting belt that 
in slung about the. hunter's shoulders, the 


‘snap encircles the rifle at ita center of grav- 
ity and is provided with a eateh that can be 
released readily with either hand when the 
hunter is ready to bring the gun into action. 
‘The release is accomplished by pressure on 
1 lever, when the snap drops away from 
the gun: 

‘The ‘rifle or shotgun drops into the 
‘hunter's hands in a convenient position for 
firing. 

With a little practice, the hunter ean re- 
Jease his gun in an instant, 


Baby Cyclecar Speeds at 
80 Miles an Hour 


A DIMINUTIVE © 


eman, spor 
dof 80 mile 


ing the advantages of 


juipped with a three-speed 
transmission and a powerful four-cylinder 
air cooled engi 

e clutch i controlled by a pedal and 
gear shifting by a short lever. The trans 
mission drives to a jackshaft and thence 
by side chains to the rear wheels. Brakes 
operated by lever act on the rear wheel 
drums. 


‘The entire car weighs 800 pounds and 
learn the ground by only six inches. 


Popular Setence Monthly 


The diminutive car, weighing 


vd Its powerful fous 


i 
‘cooled engine 


Package Sealer Moistens Gummed Tape 


NIMPROVEMENT jin the use of 

itlued paper strips to replace cord in 
tying packages, is found in an appliance 
that enables the operator to unroll a desired 
length of the tape, moisten the glued aide, 
and place the strip upon the package with= 
ut soiling his fingers. 

‘The dry roll is placed on a spindle and the 
loose end is carried over the top of the 
device, passing through a catch and over a 
moistening roll. ‘To operate, the catch is 
pressed down and drawn forward, carrying 
the tape with it as it passes through the 
moistener. 


Motor Truck “Delivers” 


A POWERFUL, amplifying apparatus 
with six-horm loudspeaker, devised so 
that it may be carried complete in every 
detail on a specially equipped motor wagon 
‘and moved rapidly from place to place, is 
now in use in New York City and vicinity 
for amplifying addresses by noted men. 

‘The motor wagon carrying the amplifier 
ia parked as close as possible to the speal- 
e's stand. Wires connect the amplifier 
with a microphone transmitter placed on 
the table within eight feet of the speaker. 
‘The speech, amplified by equipment in the 
‘wagon, is carried to the audience by six 
Toudepeaker borns which are elevated by a 
tripod. 

‘All the electric current for the appa- 
ratus, including that used in illuminating the 
‘wagon and for small power tools, is drawn 
from storage batteries. Wiring is arranged 
for plug connections. 

"The control panel of the system, on 


How the motor truck amplifying. 
tothe’ pe'stand and to 


a crparates ig hooked up 


Portable Amplifier 


which amplifying vacuum tubes are 
mounted, is placed on rubber pads and 
suspended from spring arrangements 
which check vibration, thus protecting 
the tube flaments, Ail extra parte are 
carried in specially built felt-lined 
cabinets. 

A specially designed cover for thie top, 
sides, and rear end of the car is arranged 
so that it may be raised and used as an 
awning. 
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Basket-Like Cave Stairway Built 


surface in a deep cave in Calaveras 

County, Calif., stands an extraor- 
inary example of modern electric welding 
—a steel tower 100 feot high and seven feet 
‘in diameter, containing neither bolts nor 
rivets, yet x0 rigid as to provide a firm sup- 
port for a spiral ateel stairway which it 
incloses. 


TS hundred feet below the earth's 


‘A delicate web of steel ribs, ingeniously 
woven together, the eylindrical spire ap- 
pears to the casual observer to be so fragile 
that a vi ralght it to 
pieces ts, six men, jumping 
on the stairy 


allver dollar pla 


High Ledge Is Starting Point 


Risiny 
midst of grotesque 
gloom of 
i 


he 


cavern wall, 100 
Tedge was the starting point from which 
wwolded tower was constructed. Formerly 
rilous descent from the le 
or was accomplished by me 
Jong rope and hand 
cause of the difficulties of carrying 
rials through the narrow passageway 
uction alte, the use of riveted 
onstruction was out of the ques 


to the con 


the invention, by 
5, of unusual elec 


as built, frst, a re- 

ni platform, fro 

sxtended hori 
Fr 


inforeed coner 
which two 

tally, like arms, j 
anchor arms four steel cables w 


n these 
owsred 
hoist was 


to the cave floor, and an el 


installed to raise and lower workmen and 
materials. 

‘To the cables were then welded a scries of 
steel hoops at intervals of 10 feet, by the 
following method: At equal intervals 


‘around the outside cireumference of each 
hoop were 


fastened, 


botte 
10-foot  sectio 
frame thin 

steel were be 


and woven to 


form of a lattice, each strip t 
mak a the Y 
wer in the 10 feet. Where \ 
stripe eromed they were 


‘The base of the welded tower at the cave floor, showing entrance to stairway. 


Note how flat steal stripe, bent into 
“work of cables and hoops, are wel 


jain, and interwoven about = frame 
Yorsther to form = rigid structure 
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without Rivets 


the hollow central core is used to carry 
fresh air into the cave and to inclose elec 
trie light wires. 

In all, there are 7221 welds in the three 
tons of steel that make up the tower, 
representing five weeks of labor. 


Containing neither bolts nor 


Se caaberts ane cons 
Mohs meer fms orcer 
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” What Kind of Exercise Do You Need? 


“Keep Your Neck and Abdomen Strong and You Can Count 
on a Fifty Per Cent Longer Life than the Average Man” 


MERICA i a By Dr. C. Ward Crampton the alarming preva 
land of "the ey Oh leet : lence of physical de 
ee | Be National Authority on Exercise prided 

fit. And one impor- Ifyou don't believe 

‘tant reason for this is ‘that I am right, just 

that “Amerieans do consider the report 

not and will not take isrued by the Came- 
fnough of the Fight fe Institution in col 
sort of exerciae Taboration with Liew 

‘Do you really know tenant-Colonel A. G, 
what is the right ex: Lave, of tho United 
reise for you? Staten Army Surgeon- 

once wrote x pre- General's. Depart= 
seription Yor a prom- iment. Tho. report 

inent ‘banker who hows that” 600/000 

vowed that he would ‘men were rejected by 

het exercise, That draft boarda on phy 
feal grounds. About 

2,000,000 reerut 

who ‘were examined 

xe miltary compe, 
were found. to. be 
physically defective. 

P’Rather a aweeping 

Indletment of Ameri 

can physique, in it 

not? 


What Is Exercise? 


And what ia to be 
done about it? Proper 
‘exercise is one of the 
answers. 

‘At the outset, we 
must admit that © 
cercise is a vague term. 
It may mean any- 
thing from flexing the 
fingers to playing 
football. Where the 
movements ar 
the same of cor 
stantly repeated, 
muscular activity, of 
course, wears down. 
‘This is labor. Exer- 
cise, on the other 


o 
the best I ever wrote 
and one that helped 
make him whole 
again, was simply? 

‘A’cane and a dog 
to be taken daily on 
walk for an hour be- 
fore meals.” 


Physical Failures 


T'd like to preseribo 
exercise of a different 
fort for the follow 
who sayy: 

“Exercise? I get 
enough exercise in my 
work. I go to bed 
tired enough at night, 
Don't talk tom 
about exercise, I'm 
too busy,” 

"Quite so, my 
friend,” I'd. like to 
aay to him, “You are 
the kind of man who 
wos thrown out by 
doctors in the deatt— 
‘one of the 40 per cent 
Americans not fit to 
fight. We all know 
you. You are not 
‘patriotic enough to 
keep one and only one 
citizen in good condition. You are the 
‘eason for the recent man-power conference 
‘at Washington, where the Secretary of 
‘War, John W. Weeks, called us to consider 
the physical deficiencies of American man- 
hhood aa revealed by the figures of Surgeon 
General Ireland, and to devise remedies for 


The “Star Gazer’? Exercise 


ATPHESE photographs were posed for 
Porutan Science Mowry under 


repair 
and growth. It pro- 
vides variety, a relief 
from the labor activity, of whatever nature 
that labor may be. ' Its chief benefits 
accrue after the exercise is over. Exercise 
‘causes waste, but it stimulates and cleans 
‘the tisiue. ' Rest immediately thereafter 
provides opportunity for repair and up- 
building, restoration and readjustment. 


Five Simple Ways to Test the Fitness of Your Body 


‘These energetic figures, drawn by Doctor Crampton, illustrate a series of tests by which, 


A 
p he says, you may gage your anatomical condition Han 


5. Stretch, lous forward 
Kovtemeaiy hie Pe 


Bande Hoidicistconas 
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Three Types of Good Physique 


Jack Dempsey, Champion Boxer 


“AN OVERSIZED man with big musics 
edit large ormanie eauipment. "Too big 


‘muscle for 


Different kinds of exercise produce differ- 
cent results, ‘The bookkeeper, for example, 
doesn’t need the same exercise required by 
‘the salesman; the mechanic needs exercise 
‘as much as the teacher; and even the post- 
‘man who does nothing but exercise (as we 
‘usually consider the term) needa planned 
exercise. Just as our bodies need many 
varieties of food to obtain in proper quan- 
tities the five elements of food—fats, 
carbohydrates, proteids, vitamines, and 
‘salts —just 10 do we also need each of three 
elements of exercise. 


The Three Elements of Exercise 


Considered scientifically, these three ele- 
ments of exercise are: Anatomical: For 
‘correction and improvement of the body 
structure. An illustration of this is the 
‘coal-heaver’s arm and hand. Grasping the 
‘shovel handle as he does and working his 
‘muscles ut the same time, the muscles tend 
to keep the fingers cramped in a grasping 
position, and it is difficult, if not impos- 
sible, for him to straighten them out. 
Similarly, he cannot completely straighten 
the arm because of the shortness of the 
biceps muscle. 

Physiological: Stimulating organic activ- 
ity. An amazing number of persons, either 
through Iack of all exercise oF too little ex- 
ercise of the right sort, have allowed their 
intestines to stagnate, their nervous sys- 
tems to get “on edge,” and their hearts to 
become tired through overwork. 

Paychologieal: Interest, enjoyment, and 
fun. "It is quite true that while you may 
bbe getting adequate exercise, you may 
lose its benefits just because it fails to in- 
terest you. The trouble with many men 
and women is that they do not know how to 
play when the day's work is over. Paycho- 
logical exercise containiag elements of in- 


terest and enjoyment is what they need, 

Having outlined these three elements of 
exercise—anatomical, physiological, and 
paychological—as standards, let us find 
out just why we need each one of them. 

Practically all of us need more anatomical 
exercise. Why? How many men, women, 
‘and children have you seen with hollow 
chests, sloping shoulders, drooping heads 
and protruding abdomens? Unless you tre 
1a physical exception, at least two of these 
defects and possibly all of them, appear in 
yourself to some extent. This means that 
something is wrong anatomically. The 
structure of your body has developed 
faults—mechanieal distortion or displace- 
ment of body parts caused by lack of ex- 
cercise. And the result is that your vital 
‘organs are cramped and depressed. Exer- 
cise that will put them back in their proper 
places and keep them there is required— 
‘exercise that will lift the head, strengthen 
the neck, raise the chest, straighten the 
back, and flatten the abdomen. 


Faults Corrected by “Star Gazing” 


‘There is one exercise for the back of 
the neck that every one needs because 
every one’s head ix balanced, not in the 
middle, but toward the back of the skull. 
‘To correct the natural tendency of the 
head to pull forward, one of the most 
valuable exercises is that described and 
Bietured on page 88 as the “star gazer” 


"The purpose ofthis exercise isto shorten 
and strengthen the muscles of the back of 
the neck which tend to elongate and 
‘weaken, causing the head to droop. 


Wladeck Zbyszko, Champion 
Wrestler 


STPESTED by the writer i George Both. 
ners gymnasium in New York City, 
snd discovered to be one of the few men ever 
found: in perfect condition. A" marvcious 
‘ip of tnmuee of extraordinary 

ality. An exceptional typeof wretler 
‘ithouh tei tremendous in siee, he in nok 

muscle bound 


‘The same principles of shortening and 
strengthening muscles are applied to 
straighten the spine, to lift the ribs and 
thus make the chest more capacious, to 
tighten up the muscles of the protruding 
abdomen, and, in general, to make a man 
well toned instead of flabby—with a per- 
manent high chest instead of a cavity 
‘where his chest ought to be. 

If a man ean keep his neck and his wbdo- 
‘men strong, he can aafely be guaranteed 
50 per cent longer life than the average 
man, with 60 per cent more efficiency and 
450 por cent loss disease and pain, 

“But how,” you may ask, "ean I deter- 
mine whether my neck and abdomen are 
strong?” 


How to Test Your “Fitness” 


‘To help you answer that important. ques- 
tion, I have devised the series of exercises 
illustrated at the bottom of page 38. The 
are direct gages of your condition, and if 
‘you will first study, then practice them, you 
‘will be able to readily determine just how 
you stand physically. Furthermore, you 
will be fit as long as you are able to pass 
these anatomical exercise tests. 

But don't fool yourself by thinking that 
just because your anatomical structure 
appears to be right, you do not need exer- 
1 Many a man holds his head high and 
his back straight by virtue of heredit 
early tra 
lacking in vitality and quite as weal ns the 
man who is structurally distorted. Such a 
man is like the auctioneers’ elock “with a 
beautiful onyx front, but no works to 
speak of." Nine tenths of Arreriean men 
and women over 40 are in this pi 
Outwardly, they appear sound, but, if 
called upon to chase a car or run a hundred 
‘yards from danger, they would damage 


‘themselves seriously and perhaps even die 
from the effects, 

To rebuild their “workings”—the heart, 
lungs, and digestive or theae persons 
need physiological exercise, starting with 
the lighteat form of this exereise and grad- 
‘ually inereasing it until a splendid mechan- 
fam is restored, available for use in every 
reasonable emergency and enduring for a 
Tong, useful, and happy life. 

‘One of the most striking examples of the 
auctioneers clock type of citizen was a 
patient of mine who had played football on 
‘one of the great college elevens with such 
‘succeas that for two years he was 
‘named as the All American full- 
back, He was a splendid fellow — 
six feet two, 190 pounds, head up, 
back straight, clear eye, and clean 
‘akin, with a fine war record be 
hhind him, “Yet I found that his 
blood pressure record was 60 per 
‘cent of normal, and the general 
index of his physical condition 
‘only about 50 per cent. Corrobo- 
rating these 


evenly over his splendid frame. 
L sent him to a gymnasium, and 
visited him at his work two days 
Afterward. He complained of the 
“childish” exercises that T gave 
him, recalled his athletic record, 
claimed to be in fine shape and 
‘wanted to play handball, 

"He needed a lewton, 
‘SoT wave him a fair com- 
petitor and watched him 
play handball for five 
minutes. Then I took 
his pulse. His heart was 
throbbing wildly at the 
rate of 162 beats to the 
minute. He was soft in- 


RUN in one spot, 90 steps 
Rcthehalf minaierrisine 
4 


Chest bound by 
excesive muscle 
work: Large mus: 
les; United" or- 
ganic power: 
ramped " internal 


eriods- 
stay indoors 
fer weekty bal ay 


side as well as outside, His heart and his 
blood cireulation system were out of train- 
ing. He needed physiological exercise, but 
not of such intensity. 

What happens when we exercise? Let 
‘me explain that muscular contraction in 

‘exercise ealls upon the 
circulation for more 
blood. In a muscle 
that is being exer. 
‘ised, the blood con- 
tent is increased from 
four to 10 times, de- 
pending on the kind 
‘of exercise. Con- 
tracting muscles draw 
‘on the blood for oxy- 
fen, and they want 
itquickly. Asa result 
tthe entire blood eir- 
cculation mechanism ix 
stimulated. The heart 
beats faster, the blood 
pressure rises when 
the splanchnic veins 
in the abdomen (in 
which the blood was 
previously stored) 
contract, and the 
whole body machin- 
cry ia whipped up and 
readjusted. 

‘The ductless glands 
throw out secretions 
known as hormones, 
which enter cireula- 
tion and act as mes- 
sengers to the various 
organs, coordinating 
their activities. Prep- 
arations are made for 
drafts on the most 
available food supply 
from the glycogen and 
the liver. Breathing 
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What Is Your Job? Here Are the Right Exercises for You 


Prepared by Dr. C. Ward Crampton, National Authority on Exercise 


ila Two ha days 
‘out of doord at galt 
‘or its equivalent 


becomes more rapid to supply air to the 
blood and to prevent the accurm of 
carbon dioxid in the body. ‘The lymph 
channels become more active, cleaning up 
the muscle waste as the exercise continues, 
In short, the whole set of body organs is 
‘speeded up. 

If the exercise is vigorous and the body 
‘machinery in good order, the initial distress 
of activity gives way to a feeling of com- 
fort and pleasure In movement and 
‘You may recognize this feeling as " 
wind." “But if the machinery is unused to 
hard work, there results trouble, waste, and 
strain. In other words, the body, when the 
machinery is not in good order, in organized 
{or only the lightest work, has no margin of 
power, and when called upon for activity, 
to hurtful disorder, 


falls 


physicleeh 
to keep the Body machisery tt healthy with 
4 margin of power for reasonable emer- 
gencies. Yet we must be careful not to over, 
exercise and thus wear out the bodily 
machine. Scientific investigation tells us 
that the best physiological exercises are 
those that are the most natural and in 
which the muscles act in their most accus- 
tomed ways. These are exercises of the 
large muscles rather than small ones. 
‘Walking, dancing, running, climbing, swim- 
ming, boxing, and playing active games are 
often the most useful ways of getting 
physiological results. 

‘The postman is a good example of the 
man who needs physiological exercise. 
‘True, in continuous walking he gets a 
certain form of this exercise. Yet while 
hhis organs are working in a going con- 
cern, they may not be able to support 
hhim’ in vigorous exercise like running. 

(Continued om page 41) 
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His equipment, in other words, is effective 
up to a certain low limit of strain. What 
hhe needs is physiological exercise that 
will increase his lis 

On the other hand, the tired business 
man who never “raises a finger” needs all 
Kinds of exercise. 

To determine your physiological eff- 
ciency, test the reaction of your pulse after 
“running” 90 steps to the half minute on 
one spot. In running, the heels must be 
raised to touch the hands, ns shown in the 
iMlustration at the bottom of page 40. Note 
‘your normal pulse beat before the test, 
Tate afterward, and the tim 
pulse to return to normal 
val should not be more 


Why Men “Go to Seed” 


We now come to the third and last ele- 
‘ment of exercise—the psychological. Many 
‘men go to seed mentally, moraliy, and 
physically because they do not know what 
to do with themselves at the end of a hard 
day's work. ‘They never have learned how 
to play, and they do not know how to have 
‘tood time except in some crude, destruc~ 

fashion. ‘They take no exercise be- 
ceause the only exercise they know of is some 
advertised course of movements that they 
‘would have to do alone, without the zext 
of changed environment or friendly eom- 
petition. It’s no fun. If they could have 
some pleasure with ‘their exercise, they 
‘would exercise, 

‘The exercises that are enjoyed most are 
those that nature approves for us. Nature 
wants children to run and jump, play 
hide-and-seek, climb, throw, and ‘swim. 
‘And they do these things if we permit them. 
‘Once Nature insisted that man, if he would 
live, should fish, hunt, and ‘take many 
beneficial outdoor exercites. That's why we 
atill like to hunt, fish, swim and ride horses, 
Dicycles, automobiles, and aeroplanes. 


Baseball Fan Gets Exercise 


Nature, too, wants children to stand up 
for themselves. Hence she encourages 
competitive games, full of dares, trials of 
fspeed and courage, We all like a contest 
‘Nothing will draw a crowd as quickly as a 
fight. 

‘Thirty thousand men watehing a handful 
‘of baseball players in a big league content 
fare indulging the competitive instinet and 
participating in the struggle. When Babe 
Ruth slams a homer, every man of the 
80,000 participates in the glory of it. This 
{a pure paychological exercise, without 
bodily exercise except cheering; although a 
very definite anatomical exercise occurs at 
the seventh inning when every one of the 
20,000 stands up, contracts the muscles of 
the back and neck, straightens the dorsal 
spine, and lifts the ribs—a very natural and 

fective structural exercise 

‘The contest idea ia responsible for golf, 
which is low in physiological value com- 
pared with more strenuous games, but high 
in psychological exercise value, because 
‘keen desire to “beat the other fellow” is 
combined with walking and swinging the 
‘arma and body. 

‘To keep physically fit, every man needs 
4 balanced ration of erercise—enough of 
the anatomical, physiological, and psycho 
logical to make the strengthening of muscles 
fand the correction of body structure play 
rather than work for him. ‘The subject of 
exercise is as many sided as life itselt 
fascinating, scientific study. It is coming 


‘keeps himself in 100 per cent working order. 


the growth rings on 
a cross section of 
one of the giant 
Sequoia trees of 
‘Yosemite National 
Park, recently up- 
rooted by a storm. 
‘To demonstrate the 
tremendous age that 
the great Sequoias 
attain, Ansel F. Hal 

the park naturalist, 
hhas marked on the 
cross section of the 
tree those rings that 
measure the growth 
of the tree at the 
time important his- 
toric events were 


‘oceurring. 

Although the tree 
was 14 feot in diam- 
eter at the base, 
‘was comparatively 
young as compared 
with other Sequoias 
still living. One of 
these, the Grisly 
Giant, is 29.6 feet 


a 
History Recorded by Giant Tree 
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Tailboard Engine Drives Gas Railcar 


GASOLINE motor-driven railcar of 

novel design, seating 30 passengers, 
hhas been invented by A. R. Meister, of 
Sacramento, Calif., and put into operation 
‘on the Hetch-Hetchy Railway. 

"By placing the motor at the rear of the 
driving wheels, the inventor has eliminated 
all revolving parts in front of the rear axle 
and has done away with the noises and gas- 
line odor that have proved to be serious 
drawbacks in other gasoline railears. The 
fengine ia supported through coilsprings at 
the rear end of an auxiliary frame, extend- 
ing back of the driving wheel. 

"The seating capacity has been made un- 
usually large by hanging the car low with- 
out lengthening the wheel base. 

"The subframe forms one half of a com- 
plete truck, having » swivel bolster built 
Into the main frame so that it tums at 


curves, eliminating flange wear und reliev- 
ing the side thrust, Although the ear weighs 
10,400 pounds, it is sald to make eight 
miles to a gallon of gasoline, It is also 
claimed that the ear negotiates a five per 
cent grade 12 miles long with numerous 
‘curves at a speed of 27 miles an hour. 

‘The vibration of the car is said to be 
negligible 


“THE popular iden that it “takes big 
‘man to be @ salesman” was exploded 
recently by a scientific study of the sales 
records of 600 salesmen, which proved that 
the most successful selling is done by men 
‘of about five feet nine inches tall. 

Dr. Harry D. Kitson, of Indiana Unt. 
versity, recently presented the findings of 
this research to the American Payehological 
Association. 


4g 


Underground Radio for Mine Rescues 


the United States and England in- 

te that wireless communication 
with miners in the underground workings 
‘of mines soon will be possible, providing 
‘@ tremendously effective aid to rescuers 
‘when explosions or other disasters trap 
‘workmen far below the surface. 


Runes just completed in 


Experiments in Mine Case 


Experiments in England were conducted 
by the Sheffield Wireless Society at the 
Blue Johns Mine, which is in reality a huge 
natural cave, An aerial—consisting of 
single strand of copper wire—was sus 
pended on insulators actos one of the 
dinmeters of a “room” of the eave, 10 feet 
above the level of the floor. A ground ean: 
nection was made with the instruments by 
running a bare copper wire a short distance 
‘out of the eave, down a tunnel wherv there 
‘was a running stream of wat 

‘The broadcasting station was 2{ miles 
away and the aerial in the cave 
feet below ground level. Audible 
messages were transmitied and 
received at both ends. In th 
‘cave an ordinary spark trans 
rmitter was used for trans- 
mission, while a short 
‘wave tuner with 
action coll added ar 
three-stage detector am- 
plifier were used for re- 

road 


‘spark transmitter 
used, and for reception 


Two -Way 


For tess felling, the circular saw blade is adit ip hori 


zontal position. Inset 


cutting loge 


‘thows saw in vertical position for 


fa set using one radio frequency amplifier, 

a detector, and three audio frequency am- 

lifes. | Messages pamed freely in both 
rections. 

‘The experimental coal mine of the 
Bureau of Mines at Bruceton, Pa., was 
used in the experiments conducted in the 
United States. These tests disclosed the 
fact that with a receiving set at a point 
100 feet underground, signals from KDKA. 

station, East 
Pittsburgh, Pa 


‘The underground serial is « single 
wire ‘strung across the mine room 


Sey Fells Trees, Cuts Logs 


EQUIPPED with « ringtie saw that cuts 
4 ‘vither vertically or horizontally, a tree 

ently invented by C. V 
N. C., can be used to cut 
it has felled into logs of desired 


felling. machine, re 
Fite, of Charlotte 
lengths 

The engine drives a frietion drive which 
ppremses against the side of the saw. A fixed 
ring serves as a guide for the saw and follows 
the cutting blade into the cut—an operation 
that is pousible because the thicknem of the 
‘guide is less than that 
of the cutting teeth 
‘Thus, the machinecan 
fell a tree the diam- 
ter of which is three 
fourths that of the 
saw. For a tree of 
greater thickness itis, 
Recessary to make 
several cuts from va- 
rious points on the 
circumference of the 
tree. 

‘The engine, saw, 
and auxiliary’ sppa- 
Fatus are mounted on 
a light frame, the 
legs of which can be 
adjusted in length 0 
as to obtain a hori- 
zontal eut at any de- 


sired height above 
the ground within the 
operating radius of 


the machine. 
‘When cutting logs, 
the axis of the saw is, 
turned through 90 
degrees and in an 
‘upright position. 
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From a broadcasting station two 
miles distant, radio mensages were 
received 280 feet underground 


could be heard. ‘The station is 18 miles 
ie experimental mine. A six-inch 
lined with iron pipe and contain- 
ing electric light wire 50 
feet from thereceivingset 
evidently aided in the re- 
ception, for when the ap- 
‘paratus was carried away 
from the bore hole, sig- 
nals were barely au 
through 60 feet of cover, 
In transmitting 
through 60 feet. of coal 
strata, continuous waves 
‘of from 200 to 200 meters 
length were used. Ex- 
perts believe that longer 
wave lengths will make 
possible receiving and 
transmitting messages at 
greater depth 
In all experiments ver 
tical antennae were 
horizontal antenna 


xno results, ‘The atrata of 


the experimental mi 
lie horizontally and this 

believed to have some 
influence on radio waves, 


Extension Arm for Phone 
Holds the Receiver 


Ts strain of holding a telephone r 
ceiver to the ear for long periods 
ted the attention of inventors an 
ew telephone instrument recently pl 


stationary in any convenient position, thus 
leaving the user's hands free. 

‘The receiver, to which the extension is, 
attached by means of a flexible tube, is 
hung from a bracket attached to the tele- 
phone stem, while a ball weight serves to 
‘keep the hook down when the instrument 
not in use. When telephoning, the user 
lifts the weight and places it upon a bracket, 
thereby releasing the hook. ‘The extension 
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The Year’s Greatest Adventure for the Radio Fan— 


Listening In on Transatlantic Messages 
Inventors Talk across the Sea without a Carrier Wave 


By Jack Binns 


America's most popular writer on radio 


0 EVERY radio amateur, especially 
if he has been bitten by the long 
distance bug, this springtime prom- 

ises the biggest and most fascinating of all 

the adventures that have thrilled him in 

‘the past couple of years. It is this: 

If he is patient’ and persevering 

‘and if he learna how to make a 

changes in his receiving set, 


is 
to listen in on two-way wireless 


‘telephone conversations across tl 
Atlantic! 


A Revolutionary Insention 


That promise is made possible by 
‘an invention that marks one of the 
‘moat revolutionary advances in radio 
ssince Marconi transmitted the letter 
" weroas the Atlantic 21 years ago. 
‘The invention, known as “side band 
transmission’ was demonstrated to 
the public for the first time when 
officials of the American Telephone 
Company recently spoke from a New 
York City office building to x group 
of distinguished scientists in London. 

It is revolutionary and astounding in 
that it does the seemingly impossible it 
‘actually carries voices across the ether with 
out a carrier wave! It is the first germ of 
‘commercial transatlantic telephone com- 
munication; for it means, among other 
thins, th 

‘Voices can be carried across the 
‘Atlantic by radio on one third the 


interference with any other waves in the 
cether that are close to them in frequeney. 

In the first experiments, one of the side 
bands was eliminated entirely by means of 
filter eireuits, ‘The thought then occurred 
to engineers: “Why use a carrier wave at 
all?” They realized that if the carrier 
wave and one of the side band frequencies 

could be eliminated, the use of the 
ether would in this way be inereased 
threefold. 

‘So the carrier wave, along with one 
of the side bands, was suppressed by 
fa filter circuit. "But the big task 
now was to actually receive the ro- 
maining wave side band, since the 
ordinary type of receiving set would 
znot function under such « condition 


A Special Receiver 


A receiver was produced with far 
cilities for setting up separate locally 
sustained oscillations corresponding 
exactly in frequency to the carrier 
‘wave produced in the circuit at the 
transmitting station in order to 
create the side band wave, and then 


suppressed. 
In the new receiving set, the interaction 
between the local oscillations and the side 
bband wave, as received, produced a wave 
fn the receiver corresponding exactly in 
form to the voice wave produced at the 
transmitting station. 
‘We are now assured that with the 100. 
Kilowatt transmitter operating at Rocky 
Point, it will be possible to re- 
ceive the transatlantic signals in 


power ‘output that otherwise 
‘would be required. 
Tnterference—the clashing of 
radio waver ia Teasened,  per- 
mitting several messages to be 
tent at the same time on wave 


engths close together. 
Two-Way Conversations 


‘Two-way duplex voice conver- 
sation across the Atlantic, though 
not yet attempted, is assured for 
the immediate future, And when 
it is tried, it will open a splen 
‘opportunity for radio fans all over 
tthe country to test their ingenuity 
in designing sets that will be caps 
bble of producing this wonderful 
‘ew form of transmission. 

But first, just what is “side 
band tranemiaion’"? 

‘Until a few months ago, the 
socalled “side band” radiation that accom- 
panies the modulated radio carrier wave 
constituted a haffling problem in radio 
transmission. Then a number of radio 
engineers began a systematic search for a 
means to eliminate this interference. They 
spent weeks of patient research at the great 
Radio Central station at Rocky Point, L. 1. 
where giant 10-kilowatt vacuum tubes had 
been especially installed to transmit to ob- 
‘servers located at various points in Europe. 

The astounding outcome was this: 

‘While successfully suppressing the “side 
bands,” they made the amazing discovery 
that they could more effectively suppress 
the carrier waves and tranamit on the very 


Porutar Science Mowtity— 
Your Radio Textbook 


‘tre the most important to YOU. 


wil always find « wealth of useful ideas 
that wil add new. 
‘For example, this month, im addition to the tre- 
mendously important 
you will 
‘Fic yg can build our own dry cll cour abe 
‘semble «| three-stage loudapeaker st, 


on page 98 
Whe other radio fans throughout the country are 


sre to Your radio wet. 
‘article by Jack Bi 


set for 
How to. 


asking. 
clear, instructive answers to 1 
‘questions will help you solve your radio 


‘On page 123 our Radio Information Edi 


“side bands” they were trying to eliminate! 
‘Without attempting to go into techni- 
calities, we may describe the side bands of 
radio transmission as two secondary waves 
produced on each side of the modulated 
carrier wave by interaction between the 
‘voice wave and the carrier wave. Of these 
two side band waves, one varies in fre- 
‘queney from about 200 to 2000 cycles a 
second more than the carrier wave, while 
tthe other varies in frequency from 200 to 
2000 cycles less than the carrier wave. 
‘There are, therefore, three distinct waves, 
sent out by’a radio transmitting station— 
the modulated carrier wave, and two side 
band waves. Naturally, these waves cause 


inne on this 


sprableme 


all parts of the country during the 
daytime. 


How to Listen In 


The best way to do this with 
present apparatus undoubtedly is 
with a regenerative receiver of the 
honeycomb type, using coils largo 
‘enough to tune up to 6000 meters. 
For this purpose it will be neces 
‘sary to use a 200-turn coll in the 
primary, a 400-turn coil in. 
secondary, and a 200-turn eoil in 
the tickler. In the primary 
cireuit the tuning condenser wil, 
hhave to be shunted across the 
honeycomb coil instead of being 
in series with the aerial. 

‘This receiver in iteelf, however, 
‘will not be sufficient. Tt will be 
necessary to use an oecillator to 
provide ‘the missing carrier wave 
frequency. It is here that the ingenuity 
of the fan himself will have to come into 
play, for he will have to discover for 
‘self what that frequency is. 

‘The oscillator can be constructed by 
placing an inductance in the grid and plate 
cireuits of a hard vacuum tube. It will 
be necessary to place variable condensers 
in shunt across the coils, and the latter will 
have to be placed in an’ inductive relation- 
ship with each other. Tuning for the 
missing frequency will be done with the 
condensers. There will be a loose ecup- 
Jing between this oscillator and the rain 
receiving set. The coils probably vill 
duplicate the main primary and secondary. 
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Flashlights Reveal Frog Monsters 


Camera Hunters Find 
Strange Reptiles 


‘graphs of strange barking and elim 


| yee flashlight photo- 
ing frogs that inhabit the coral 
{sland of Santo Domingo in the West 
Indies form part of a valuable collec- 


tion of reptilian life recently gathered 


for the American Museum of 
History by Dr. and Mrs. G. 
Noble. 
Tn one of the most unusual scientific 
expeditions ever undertaken, the ex- 
plorers used automatic flashlights to 
photograph frogs in their native 
‘haunts. “Months of preparatory labor 
were spent in perfecting this method of 
Photography, waleh Dector" Netlist 
practised in obtaining pictures of frogs that resemblance to certain dinosaurs, 


infest New Jersey meadows. ‘Natives of Santo Domingo believe that 
Tn addition to their large colletion of Believed to be « coovieet 4 flame weird barking sounds, which emanate from 
jhotographs, preserved specimens, and erie ppl their forests at night, are eaused by ghost 
Wine Dostot abd Mra: Noble brourht bac Rerpedy tear Doctor Noble traced these noises 0 tree 
nearly 40 living specimens of the largest : frogs. Even more curious are the 
lizards in the world, believed to be larger tree frogs that hatch from 
rect deacendants’ of giant pre — eee sg Into tadpoles, and reach thelr 
historic reptiles; a huge tree frog: development while still 
and an amazing species of fro in the water, ‘They weigh a 
that “barks like a dog and squea or more and p 
ike 1 pi 3 milky Hiquid that equses 
‘The Santo Domingo hornec fit Louiches a pen 
Maard, which sometimes reaches a ls the air with an 
feet, has an enor- 


mous head, powerful jaws, a wide gaping 
mouth with deep indigo ‘interior, a red 
tongue and little pink projections ‘dotting 
its face. The entire upper body is armored 
‘with a crest of spines running from the bneke 
of the neck to the tail. It bears a close 


iseation of frog in the 


Two-Wheeled Fordson Trailer Clamps to Rear Axle 


‘TWO wheeled trailor of the dead axle 
type, that will follow in the tracks of 
the towing vehicle, has been designed 

for direct attachment to'a Fordson tractor 

through adapter castings that clamp solidly 
to grooves in the rear axle housing of the 
tractor, immediately inside of the wheels. 

‘A wishbone shaped frame that acts as a 
swinging tongue, is pivoted to the rigid 
rectangular frame in such a way as to allow 
tthe tractor to turn sharply without turning 
the main frame of the trailer until this 

Zrame reaches the point where the tractor 

started to make the turn. This facilitates 

‘the movement of loads in cramped places. 

‘A.drum on the axle housing of the tractor 
enables the driver to snub out of holes by 
attaching a 100-foot cable to a dead-man 
and winding the other end around the 
drum. ‘The tractor can thus wind the cable 

‘and haul itself, by its own motive power, 

‘out of difficult places. 


Upper left: Frame 
of te two-wheeled 
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Oil Transmission Drives Gearless Car 
Extraordinary Invention May Revolutionize Speed Control 


Hauling a 
‘mission systern 


ILL clashing gears and slip- 
ping clutches—the bane of 
‘automobile drivers — soon 

‘become things of the past? 

‘The promise that gearless trans- 
mission may soon be applied success- 
fully to pleasure cars and motor 
trucks is offered in the recent effec 
tive application of an ingenious oil 
pressure drive system to a gasoline 
switching locomotive—an achieve- 
ment aecomplished by John Robson, 
hief engineer of the Universal En- 
gineering Corporation of Montreal, 

Because it provides practical 
method of eliminating gearbox, 
clutch, countershaft, and possibly the 
differential in automobiles, the in- 
vention has been hailed by engineers 
of the company as a revolutionary 
development in speed transmission 

‘Without gears, how is the power of 
the rotary gasoline engine trans- 
mitted to the wheels of the car? Simply by 


driven by the engine, and delivered through 
pipes to a motor unit that drives the wheels. 

‘These two trans 
rmjasion unite —the 
cil pumping unit 
fand the driving unit 
to which the oil is 
delivered under 
pressure —are sim- 
ilar in form, yet. op- 
posite in micthod of 
faction. Both oper- 
ate on the same 
principle, which is 
this: 

If a balanced disk 
is mounted on a pin 
or shaft in such a 
manner that it tilts 
at an angle with 
that shaft, any force 
applied on either 
side of the disk will 
cause the disk to 
rotate—provided 
friction is suff- 
ciently reduced. For 
example, an ordi 
nary bieyele wheel 
held at an angle 
with the horizontal 


Emit ‘below. 
Stfreabalt? ant producing fey ofl 


‘that operates the wheal driving unit 


‘with 150-horsepower engine, has 
Wiese, tranamisaion for automobiles: 
oun 


‘will rotate until the valve has reached 
‘the lowest position, the weight of th 
valve corresponding to the force ap- 
plied to the side of the disk men- 
tioned above. 

similarly the rotation of the disk 
will exert a force parallel with the 
axis of rotation * 


“socket ring” because it containg a 
circular series of nine sockets, This 
ftocket ring is attached to the engine 


‘universal joint, 
mye case it & Darrel 
of nine cylinders through which move 
nine pistons actuated by ‘connecting 
rods. These rods are fastened into 
‘the ring sockets by means of balls, 
producing a universal joint arrange- 
ment, ‘Thus, as the engine shaft turns 
the socket ring, the pistons are moved 
back and forth in their eylinders, 
At the end of the eylinder barrel opposite 
the socket ring isa circular stationary mem- 
ber or valve plate containing portholes 
through which oil is forced into and drawn 
from the transmission pipes by the action 
‘of the pistons. 

The" second, or 

eel aviving ‘unit 


that the 
‘operation is reversed. 
and that the socket 
ring remains at a 
constant 20-degree 
angle of tilt with the 


vertical. 
In operation, the 
entire system, ine 


a OM 
units and connect 
ing pipe, are filled 
with ofl. As the 
driveshaft of the 
‘engine revolves, the 
motion of the tilted 
socket ring of the oil 
pumping unit causes, 
four of the pistons 
to push forward and 
four to pull back, 
while a ninth piston 
is at, or near, dead 

‘The result- 


46 
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TING as a pump, the ingenious 


driving unit of oil ‘pressure trans- 
‘mission, shown above, consists of a tilted 

oF socket ring, attached to the en 
tine driveshaft through a universal joint. 
‘As the ring rotates with the shaft, nine 
pistons with rods bearing into the sockets 
Move back and forth, producing flow of 


9 FED VALVE 
wale SOCKET RING 


sets pistons in motion, producing recip- 
focating motion of oll stream. At right is 


the wheel driving unit, or motor, in which 
the oll, passing through ports in a fixed 
Valve plate, is taken up by pistons bearing 
‘against a tilted socket ring fixed on the 
Wheel driveshaft, causing the ring and 
Shaft to rotate and thus turning the wheels 


ing pressure movement of oil down one pipe 
and back through the second pipe, passing 
through the portholes of the second, or 
wheel driving unit, is taken up by the pis- 
tons in this unit and converted into rotating 
‘motion of the second socket ring. Thus, on 
‘one side of the wheel driving socket ring 
there isn series of pushes, while on the 
other side is a series of pulls, resulting in a 
‘tendency to turn the disk. "And since the 
cylinder barrel moves with the socket ring, 
the pushing pistons become pulling pistons 
‘as the ring revolves, thus insuring continu 
‘ous rotation of the wheel drive-shaft to 
‘which the socket ring and eylinder barrel are 
attachec 

Obviously, the amount of tilt of the 


To tighten 


Headless Screw Tightens 
Loose Hammer Head 
A 


READY means of tightening the 
handle of a hammer, hatehet, ax, 
sledge, of other tool of the impact type 
provided in a take-up wedge perfected by 
Fayette R, Plumb, of Philadelphia, Pa., 
‘who apparently has solved a century-old 
problem of invention. 

‘The new wedge consists*of a conical 
headless screw that is inserted in a hole at 
‘the top of the handle. The hole is drilled 
somewhat deeper than the length of the 
‘screw and ja reamed to ft it. The larger 
‘end of the serew is provided with a slot to 
receive a screwdriver and in this way the 
‘wedge is driven until it is flush with the 
end of the handle. Should the hammer 
loosen, it is necessary merely to drive the 
screw’ in farther, spreading the wood 
‘against the sides of the eye and thereby 
tightening the handle. 


socket ring in the pumping unit governs the 
speed at which the wheel drive-shaft turns: 
for the greater the tilt of the ring, the 
sreater will be the push and pull exerted in 
the oil by the pistons. Or, to put it diffe 
ently, if the socket ring were not tilted at 
all, the pistons would not move back and 
forth, Likewise, if the tilt of the socket 
Fing is reversed, the flow of oll through the 
pipes is reversed correspondingly. Conse 
‘quently the rotation of the wheel driving 
socket ring is also reversed, imparting a 
backward motion to the wheels. 

‘Thus the driver of the car may start the 
machine from reat, obtain any speed desired 
up to the limit, without steps or gradations 
of reverse, simply by moving a lever that 


Telescoping Wings 


ONE. of the mest aimicalt problems of 
flying—that of reducing the speed of a 
high powered airplane to a minimum with- 
out slowing down the engine—has been 
‘solved to some extent by a Frenchman, 3 

» who haa invented an airplane in which 


Te reduce speed in fight, the telescoping. 


increasing wind resistance. 


‘inact shows the 


regulates the tilt of the first socket 
‘Any speed can be attained without varying 
tthe speed or direction of rotation of the en- 
gine. No clutch pedal or gearshift is re- 


all the 
working parts keeps the engine and trans- 
mission thoroughly lubricated. Since no 
parts are brought into violent contact, as is 
the case with the present gearshifts, the life 
of the transmission system should be 
greatly lengthened, the designers believe, 
Stripping of gears would be impossible, 
Even if the tilting lever should be moved 
‘wrongly, the oil would prevent immediate 
reversal of power. The car would simply 
stop gradually, then start reversing. 


“Brake” Airplane 


the wing surface can be mechanically in- 
‘creased, thus cutting down the speed of the 
machine. 

Early inventions for varying the size of 
wings in flight lacked wing rigidity neces 
sary to safe flying. Bill's invention over- 
‘comes this handicap by means of two pair: 
of extension wings that telescope snugly 


he main wings of the plane, so that 
an be extended or taken in at wil 
during slight. 

Ata recent demonstration of the plane, 
Maneyrol, the French record making 
aviator, flew 100 miles an hour, then 
slowed down to 35 milea, and finally to 12 


mailes, simply by extending the wings 
was done in six seconds, 


‘extended, ar shown above. 
« Bills plane with winge telescoped 
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How Far Would You Trust These Men? 


Each One of These Photographs Has a History—Can You 
Read Character Well Enough to Guess It? 
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Spiral Wire Holds Tennis 
Balls to Racket 


DDPSIGNED for players who do not use 
‘a racket case with pockets or for those 
who use no case at all, a new tennis ball 
holder has recently been invented by 
‘Thomas Beets, of Independence, Mo., and 
consists of a single spiral brass wire that 
holds two balls firmly against the racket, 
‘one ball on each 


side, 
‘When not in use, 

the wire is slipped 

off the racket and ~ 

Ibung on the net, 


How spiral wire holds tennis bal 
spireiehtiy to racket 


Maple Sap Piped 


JN, THE sugar maple groves of the north- 
‘orn United States and Canada, modern 
scientific methods have come not only to 
save time and ior, but lao to make the 
processes of manufacturing maple syrup 
‘and sugar more sanitary. “Where once the 
1p was gathered by hand in open 
‘wooden buckets, today many of the groves 
are equipped with pipe lines direct from the 
trees to the evaporating pans in which the 
syrup is made, 

Usually the “sugar orchards” are located, 
on hillsides which, during the season when 
the sweet sap flows, are covered deeply 
with snow, offering’ difficult footing for 
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Wheel-Less Truck Walks on Metal “Feet” 


NEW wheel-less motor truck that 
actually walks on metal feet is the in- 

German manufacturer. The 
truck is a development of the 
tank idea and is equipped with two sets of 
runners, each of which has five heavy metal 
“feet that sink into heavy or muddy 
round and thus gain traction. 


to Sugar Camps 


men and horses. Formerly each sap 
gatherer was supplied with pails, hung from 
a yoke slung across his shoulders, and into 
these pails he poured the sap that had 
accumulated in wooden buckets hung on 
the trees beneath the taps. 

‘When filled, the pails were emptied intoa 
tank attached to a aled, which was hauled 
down the hillside to the “sap house,” where 
the syrup was made. The tremendous 
‘amount of hand labor required by this 
method may be realized from the fact that a 
barrel of sap makes only about a gallon of 
maple syrup. 

‘Adopting improved methods, the more 
progressive farm- 


i poured into pipe 
Y eht background 


‘The old way. From open wooden 

hung ‘beneath the spouts on, the 

Syoks slung screen the shoulders of the sap 
‘atheree 


At rights 
Bock 


% today hay 
vipped the 
rehards with net 
works ofp 
Workm 


ft the filed buck 
ets Ir 


spout 


ped, und pour 


While one set of runners is being raised 
and moved forward, the weight of the 
truck rests on the other set, As the for- 
ward moving set gains a footing, it pulls the 
load forward, while the other set repeats 
the motion—similar to the walking motion 
of a human being or an animal, conveying 
heavy loads on comparatively little power. 


, Swindler (grand larceny). 2. Bur= 
jing (aocond-story man). 3. Fi 


Borger 5: Burglar (ofe-ercker 
&: cipncket. "Murderer. Sc Robe 
ber. 3% ‘Gountertatter” , 


ing a few years ago—i that eriminals are 
born—that physically, there is a distinct 
criminal type. ‘The majority of eriminolo- 
fists deny this 

The scientist will tell you, moreover, 
that the composite photo is not always to 
be trusted. But the composite pictures 
fon page 47 certainly seem to indicate 
distinct types of evildoers, and what you 
read in each face corresponds to charucter- 
istics attributed to the various classes both 
by the celebrated Lombroso and by New 
York detectives who claim to be able to 
epot a criminal by his features. 

‘Note, for instance, the determined eneray 
and intelligence in the safe-burglar’s faces 
the apparent degeneracy in the murderer's, 
and the seemingly refined traits of the 
counterteiter. 
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How Flowers Turn Their Faces to Follow the Sun 


Handsome Traffic Tower for 
Fifth Avenue Unveiled 


JN ORDER that New York City's tratie 
towers may be artistically attractive, 
the Fifth Avenue Association has presented 
to the city seven artistic bronze towers, to 
be erected along the famous avenue. 

‘The first of these, recently unveiled at 
Forty-Second Street, contains a bronze bell 
‘weighing 360 pounds that tolls out the 
hours to the hurrying crowds below. 

All towers. alon ‘avenue operate 

imultaneously, permitting traffie to cross 
the street for two minutes, then allowing a 
five-minute interval for travel along the 
avenue, Colored lights in the top of the 
tower indicate to drivers and pedestrians 
the direction of travel at any instant. 


The aan 
Blossoms 


jes at high noon. The 
ve openiedy face upward 


The World’s Largest Automatic Sprayer 


N ENTIRELY new method of irri- 
gating large tracts of land has been 
‘developed recently in France by 

E, Rolland, who has invented the largest 

automatic sprayer in the world. Mounted 

fon wheels that run on rails along a steel 

Dridgelike span, the huge sprayer auto- 

cally distributes the water evenly over 
ven surface as it moves back and forth, 

Tn the first demonstration of his inven- 

tion, Rolland has constructed across the 

center of a large truck garden plot, a steel 
truss framework, the top of which is upprox- 
imately 12 feet from the,ground level. ‘This 

ramework, supported at intervals by piles 
resting in concrete blocks, serves to carry 
rails on which the apparatus runs. The 
steel structure also supports a trough or 
conduit that carries the water for spraying, 
fax well as the water turbine that supplies 


top of the truss framework. 
the aprayer frame, wh 


angles to the truss, are long conduits from 
whieh, atv intervals, the water 
‘spouts from nozzles. ‘The truck carr 
this apparatus at an even speed, automati- 
cally reversing and returning when the end 
of the track is reached. 

The truck is operated by a water turbine 
stationed at one end of the frame truss- 
work. ‘The power in transmitted through 
pulleys arranged so that either forward oF 
reverse motion is obtained. As the sprayer 
proceeds along the track, it draws water 
from the trough above it by means of a 
siphon, Stopeocks regulate the flow, und 
the turbine is operated by the force of the 
water, 

This method is sald to be superior to 
ditch irrigation, requiring lees manual labor 
und distributing the water more evenly. 


50 
Tiny Thunderbolts Help Mushrooms Grow 


helt weighs 
nehes im sire 


a drummin 


are among the artifieial means em 

yed in a new scientific method of grow 
ing mushrooms, developed by A. G. Hup 
fol, Jr, of New York City. With such a 
combination of stimulants, Hupfel claim 
he can grow mushrooms above yround 
‘Well us in the cellars oF eaves where they are 
usually raised. 


Since mushrooms are parasites, lacking 
the chlorophyl or green substance of other 
plants, they eannot assimilate air and water 
rneceasary for growth, but must depend on 
other plants to manufacture their organic 
food. For this reason they require espe- 
cially prepared beds containing organic 
food at the correct temperature, 

Hupfel's mushroom farm is lovated in a 
dismantled New York brewery. Water for 
the beds is supplied by artificial fog pro- 
duced by passing steam from the old brew- 
ery boiler through refrigerating apparatus 
Fog is created this way about twice a week. 

Breathing, like eating, is difficult for 


Net Safeguards Riveters 


AS A protection tor riveters engaged in 
erecting a steel standpipe at Carths 
N. Y.,a “circus net” safety device attached 
to the brackets that support the seaffold- 
ing, has been developed by C. W. Penrod, 
foreman of the Chieago Bridge and Iron 
Works. 

Should @ workman slip from the narrow 
scaffold and fall, the net would eatch him 
‘and save him from certain death. 
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Pilot Light Flashes if 
Fuse Burns Out 


“THE cxasperating labor of testing clec- 
tric light fuse plugs in a large panel to 
determine which fuse has burned out has 
been eliminated by the invention of 
renewable plug with small pilot lamp 
attached. When the fuse burns out, the 

amp auto- 
matically 
Tights. Into 


y type the im 
C.F. P. Carrier, of Philadelphia, Pi 
inserted a socket that holds the pilot lar.p. 

Ordinarily current passes from the center 
contact through the fuse to the sleeve, and 


mushrooms. To help them breathe, Hup- 
fel has installed static machines that pro- 
duce sparks of electricity, releasing oxy 

the air in the same manner that 
ing flashes do. The static generators, 
he saya, have a decided effect on the crops, 
‘explaining why wild mushrooms grow best 
during thunderstorms. 

‘The "jazz music” process of stimul 
wushroom growth remains a secret with ite 
inventor. It consists of a mechanism that 
produces a constant drumming nolse to 
which the plants are 
constant agitation 
the form: 
quently th 


unlighted hecause te 
the filament." When, 
however, the fuse is broken, this short 
circuit is removed and the current pames 
through the lamp filament, 

‘When the fuse burna out, the lamp is, 
removed, and a short length of fuse, ‘un- 
‘wound from a spool of spare fuse wire at 
the side of the plug, is strung from a knob 
{in the bottom of the plug upward into the 
lamp socket 


"HE Editor will be glad to supply, 
wherever possible, the names 

and addresses of manufacturers of 

devices mentioned in this issue. 


How to Carry Fishhooks on Your Hat 


M°t bess 
and_ fish 
ermen who 
have had sad 
experiences 
with  fishhooks 
weil weleome an 
ingenious hook 
holder, consist- 
ing of ‘a spring 
coiled about a 
wire that can 
be attached to 
an old felt hat. 
The hooks are 
caught over 
this spring. 
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The Jumping Balloon —Thrilling New Sky Sport 


‘OW would you like to own your own 
hand-power jitney balloon — to 
spend. your Saturday afternoons 

joy-riding in the sky, up a thousand feet or 

40, swinging beneath the round belly of a 

‘small gas-filled bag and traveling anywhere 

‘you ean induce the playful breezes to take 


you 

‘You sit in a suspender-like harness slung 
from ropes. In your hands you grasp a 
‘stout pulley rope, You give a strenuous 


zontal propeller whirs just above your head 
and up you go, jumping into the sky 100, 
foot at a jump! 


You Need Not Be an Expert 


Here's a new sport that you can't beat 
anywhere for thrills and for the exhilarat- 
{ng exercise of skill and musele, if you take 
the word of those who have tried it. The 
hhand-propelled “jumping balloon” is the 
recent invention of M. Q. Corbett, W. E. 
Hoffman, and C. F. Adams, of the army 
“lighter than air squad at MeCook Field, 
Dayton, Ohio. And the best part of it is 
that you don’t have to be an expert to sail 
it, A schoolboy or even a sober business 
‘man whose feet have never left earth ean 
safely handle the jumping sky jitney. 

‘Why? Because you ean control the ups 
and downs of the gas-filled bag simply by 
pulling a rope that whirls a propeller. You 
don't need a load of ballast to throw off 
when you want to ascend, and you don't 
need to let gas out of the bag when you 
want to come down. All you need is 
healthy muscle power to whirl a propeller 
fast enough to produce a five-pound thrust, 
up or down, equivalent to five pounds of 
ballast or a lifting force of 70 eubie feet of 
gus. 


Where Skill Adds to Sport 


But you may acquire skill in judging air 
‘currents, and making use of them to travel 
‘where you want to go. And that is where 
the chief sport comes in—a sport that, 
Dalloonists tell us, is more fascinating than 
any other sport in the world. 

‘The new jumping balloon has held an 
altitude of 1000 feet for 40 minutes and has 
Innded from 3000 feet without the use of 
ballast. Tt has made a flight of six hours’ 
duration, with five landings and five 
changes of pilots, two of whom never before 
handled x balloon, and it has jumped as 
‘high as 150 feet in ‘one jump. 


Horizontal propeller and 
ots artes ae lame 


shown abors:” By Kout- 


Se 
| iy 


IN hy, i) 


The invention had its Best 
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Crest of 500-Foot Dam Lifted Clear of Floods 


Pte 


Row tl 
0. MEET unusual flood conditions 
in impounding the waters of the 
Grand River, Colo., United States 
engineers in charge of the Grand Valley 
Irrigation project have constructed the 
world’s largest roller crest dam—a huge 
bridge-like structure 546 feet long, support 
ing seven pipe-like sections, or roier crests, 
which ean be raised and lowered to regulate 
{the level of overflow, and thus the 
‘water above the dam. 

‘During the greater portion of the year, 
the amount of water in the Grand River 
‘bed is very small and consequently every 
possible amount must be conserved. ‘The 
river, however, is subject to violent floods 
‘and if there were no means of cutting down 
the maximum height of the dam at euch 
times, railroad tracks parallel to the river 
bed would be flooded. Thus it was neces- 
sary to construct a dam the height of which 
could be changed at will. 


Largest Roller Dam Ezer Built 


_ Roller crest dams have been used exten 


ly in Germany and Austria for some 
time and two others have been constructed 
in this country, but none is of the magni- 
tude ef the one built in Colorado. The dam 
proper consists of a concrete weir resting on 
gravel. Supported on piers above this dam 
are the roller crest»—hollow steel cylinders 
fect nine inches long and seven feet 15¢ 
inches in diameter. To each of these eylin- 
ders je attached a curved apron shield of 
fateel which, when the erest is down, rests on 
the sill of the dam, forming a seal. 

Ends of the roller erests project into re- 
‘ceases in the piers and roll on smooth tracks 
‘embedded in these recesses at an angle of 20 
‘degrees with the vertical. Around each end 


rim engaging 
rack fixed parallel to the track. The 
rollers are raised or lowered by means 
of a chain, one end of which is fastened 
about the roller, partly encircling it. ‘The 
other end is wound about a drum in the 
hoist house surmounting the pier. 

‘When the rollers are lowered, with the 
curved shield extension resting on the con- 
‘rete dam, the height of the dam ix in- 
‘ereased 10 feet three inches, holding back 
sufficient water in the dry season to furni 
a steady flow through the irrigation can: 


With the rollers rained, and the height of 
the dam decreased, flood waters pass under 
the rollers, without endangering the dam or 
the railroad tracks that run at the side of 


the stream. 

‘In order to construct a cofferdam, a pile 
bridge was needed.  Overriding many dif 
culties, the superintendent of construction 
mcceeded in getting the bridge built. A 
heavy flood came down almost a soon ar 
the bridge was built, but fortunately it 
withstood the strain. 


Elongated Auto Is 


sieowheeled au 


Designed to attract attention to advertisements on 
is being operated profitably by a woman 


Moving Signboard 
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New Crankless Auto Engine Saves Power and Wear 


After thres years of expert« 
ment, Dr. EH. Armstrong, 
agncb lige eetay om 

Kas produced a revalution= 
Sry Sutomobile power plant 


shaft with a floating disk, or “wabble to the shaft through a 
plate,” against which the pistons drive ball-and-socket joint, so 
‘with direct ‘horizontal motion, a new erankless that while it cannot 
engine recently tested by the Massachusetts In- 
stitute of Technology, has been given a rating of 
75 per cent efficiency —15 per cent higher than 
the most efficient gasoline engine of the present of this plate is a station- 
day. ary plate of similar form 


A Revolutionary Power Plant ae 


Revs the usual automobile crank- of this plate is attached 


shaft at a fixed 
angle. 
In operation, the engine has actually driven an Thus when 


‘automobile more than 5000 miles without requir- 
ingattention. i 

Representing three years’ work by Dr. E. H. 
Armstrong, C. W. Clements, and three other in- 
Ventors, and the expenditure of more than a 
quarter of a million dollars, the invention is said 
to represent a revolutionary departure in power 
plant design. These men claim for their engine: 

Greater power with far less fuel consumption. 

‘The elimination of 180 parts now used in the 
average automobile engine, 

Extremely low cost of production and low 
upkeep coat 

In the ordi 


the pistons 


ry gasoline engine, the piston 
connecting rod at its full down- 

‘ward thrust against the erank- 
shaft, is approximately 37 degrees 
‘out of line, ereating a tremendous 
tide thrust on the cylinder walls, 
traveling a wasteful distance, and 
‘causing a loss of power. By sub- 
stituting the floating plate, the 
power thrust of the pistons is de- 
Tivered with © direct, horizontal 


push against the outer edges of 
the floating plate, the thrust 
causes the two stationary plates to 
rotate and tum the driveshaft, 
‘The five pistons exert thelr push 
in rotation, thus producing a 
steady flow of power on the drive- 


Bee, ee Saceeseh eae : SO Pires tha eee 
Ber eaten Treeemagtares | al an et et oa 
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they are parallel. From these tary airplanes because of the fact 
ceylinders five connecting rods ‘The above diagram shows how Doctor Armatrong has that the straight shaft could be 
extend to a circular floating plate _—ryplaced the usual crankshaft, with tilted Rossi made hollow, rifled like a gun 
‘with which they are connected by barrel, and cooled by: the, motor 
ball-and-socket joints, ‘The center cooling system. 


sod plates fixed to tl 


Surgeons Save Life of Huge Python 


¥ PERFORMING two operations While being removed from the ship, the 
within two weeks—probably the  reptile’s neck was caught on a spike and 
first attempt to apply surgery on such badly torn. 
fa scale to the treatment of reptiles— A veterinarian having been called in, 
surgeons recently saved the life of a a muzzle was placed over the snake's 
iable python transported from India head, and the 14-inch wound was sewed 
to Long Beach, Calif. up with silk thread. When the wound 
‘The python ‘is 2014 feet long, weighs did not heal satisfactorily after 10 days, 
280 pounds, and is nearly 100 years old. it was resewed with silver wire. 


Metal Paper Clasp Finds 
Many Office Uses 


A METAL paper clasp, designed to hold 
from two to 100 sheets, thus climinat- 
ing the necessity of keeping in stock sev- 
eral sizes of clasps, has recently been 
placed on the market by a concern in Cleve- 
land, Ohio. 

When hooked over the edge of a desk, 
the clasp ean be used to prevent loose pa 
pers from being blown about. It can be 
tused also to retain loose sheets on the inside 
of book and ledger covers. 


‘Surgeons stitching « 14-inch wound in neck of 280-pound python 


5 


Small Glass ‘‘Bomb” Serves 
as Fire Extinguisher 


ABOUT 90 per cent of the annua! fre 
fight be prevented, experts say, 
if it were possible always to have at hand a 
‘means of immediately extinguishing the 
flames, A simple new appliance for this 
purpose is in the form of a bulb resembling 
large electric 
amp, filled with a 
fire "smothering 
liquid. ‘The bulb 
rests in a wall 
bracket, 

If a fire starts, 
it is necessary 
only to hurl the 
bulb into the 
flames. A partial 
vacuum above 
the liquid in the 
bulb “causes an 
‘nrush of air 
when the bulb 
breaks, seatter- 
ing the liquid and 
smothering the 
fire quickly. 
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Light, Sturdy Boats Built of Concrete 


CONCRETE rowboat is the latest 

achievement of T. A. Brouwer, of 
‘Westhampton, N. Y., whose hollow con- 
crete statues’ were” described in the 
January imue of POPULAR SciENCE 
Monraty. 

In constructing the boat, he built a 
hollow mold of rough lumber, over which 
he stretched wire mesh as a base for the 
conerete. Over the mesh he plastered 


the cement mixture to a thickness of one 
half inch. The inventor claims, how- 
ever, that a shell of one quarter inch 

jes wufficient strength 
for the average rowboat. 

‘The novel craft is said to compare 
favorably in weight with a wooden boat, 
with resiliency sufficient to withstand 
ordinary shocks; moreover, it ean be 
‘cheaply and quickly built. 


Chain Conveyors Sort Lumber by Length 


A. LUMBER handling michine equipped 

with conveying chains and brackets 

that elevate the lumber, sort it into various 

lengths, and finally earry it to the places 

where itis to be used, is naving much hand 

work and trucking ina 
cory at Ningara. Full 


N.Y 
‘The mechanism includes 
three. conveyor systems 


One is an elevator; a 
‘second carries short pieces 
of lumber, and a third in 
for long pivees. In the ele 
Vator are four parallel 
chains moving on sprocket 
wheels. Projecting fro 
the two inner chains arc 
brackets on whieh lumber 
of various lengths is placed 
Piece by piece, 


‘Whenthelumberreaches 
the top. of the elevator, 
‘and begins to travel hori= 
zontally, the two inner 
chains are depressed 50 
‘that all lumber that is 
shorter than the distance 
between the outer chains 
is carried at an elevation 
three inches lower than 
‘that of the longer pieces 
traveling on the 
chains. 


Arriving at the upper sprocket wheels of 
the elevator, the short pieces drop to the 
short piece conveyor, while the long pieces, 
continue their journey on the outer chains 
to the third conveyor. 
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Filing Machine Sharpens 
Saws Automatically 


MECHANICAL, saw fling has beon 
problem for inventors for some time 
fand in consequence rauch interest attaches 
to the rocent invention of a saw fling 
machine which the designer, H. B, Foley, 
‘of Minneapolis, Minn., claims performs the 
‘operation as satisfactorily as hand work, 

‘The mechanism has four moving parts 
4 horizontal moving carrier, which holds 
the file; a vertically moving fide frame in 
‘which the horizontal earrier slides; n fly or 
hand wheel for propulsion, and a regulat— 
MA standard file is mounted upon the 
horizontal earrier and its pressure against. 
the saw teeth is maintained by two smal? 
springs. The file is then moved across the 
saw by the action of the guide frame 
moved by the rotation of the handwheel. 
‘After the completion of a stroke, the cam. 
raises the file, which is returned to its 
Criginal position and is again lowered upon, 
the saw by the same eam. 

‘After a definite number of file strokes, the: 
saw moves forward automatically in accord- 
ance with the setting of an adjusting screw. 
‘This screw governs feed pawls that engage 
in the saw teeth and move the saw forward 
after a definite number of file strokes. 

‘The vertical guide sash can be fastened 
at any angle for making any angular cut. 
‘When the teeth have been filed on one side, 
the saw is reversed. 
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My Greatest Discovery in Fifty Years 


Famous Plant Wizard, Celebrating Half a Century of Useful Labor, 
Tells How He Believes We Can Develop Better “Human Plants” 
By Luther Burbank, Sc.D., Especially written for PopuLAR SciENcE MonTHLY 


N THE seventh - fact. It has been proved 
day of March, L time on time, and 1 have 
was 74 years’ of crystallized it into two 


‘age. On that day, I cele 
brated the conclusion of 
half a century of ceaseless 
experimentation with 
plant life, 

In those 50 years, mil- 
lions of plants —grasses, 
flowers, vegetables, grains, 
and  trees—have passed 
through my hands, and 
from them I have selected 
4 few, seemingly a very, 
very few, for preservation, 
reproduction, — improve- 
ment, development, to 
such a point that ‘they 
may render the utmost 
service of food, beauty, 
ind enjoyment to man, 

Plants Teach Man | 

To me, they have deco 
ike a vast army of indivi 
‘wala, marching onward, 
guided by selection, toward 
4 goal of improvement. 
From my first creation—a 
potato that is now gro 
by the millions of bushe 
allover the habitable 
globe—to the latest of 
more than a dozen varie- 
ties of new and commer- 
cially valuable fruits—of 
which more than 100 ear- 4 
fonds were shipped last 
year from California alone 
—there has been growing 
steadily within my experience the belief 
that in the development of the plant lies a 


statements, one the corol- 
lary of the other: 


developed, just "at 
animals can be bred 
and improved and 
trained. 


Second, that the 
human’ plant the 


"or the tr 
botanint tains de 

lope, and improves 
the beat that ie in 
each “one of his 
plants. 


The Hope of Progress 


During the course of 
many. yours of inveti 
tion into the plant fe of 
the. world, reating. new 
forma, modifying oi ones, 

dapting others to new 
onnections, and blending 
weil other’ 1 have beet 
Itapressed constantly with 
the similarity between the 
trgansation and develop. 
ment of plant and human 
ite, Welle T have never 
leat sight of the principle 
of the survival of the test, aun erplapae 
tion of the development and. progres of 
fr nol the preted fen for plant ite I have come to fd’ in, the 
act Hae BS ‘crossing of species and in selection, wisely 

‘That belief has grown in 60 years to a cheek the ameothnes of the spinelew cucum- directed, a great and powerful instrument 

‘ber, one of the many remarkal = for the transformation of the. vegetable 

Kingdom along lines that lead constantly 

Secor ee The crossing of spaces to ino i par 

cig OL nil mount. "Upon i wins dlssted, aie 

accompanied by rigid 

telecon of the Bess and 

tr rigid on coctalon 

the poorest ree the 
hope of all progress. 

Tn ‘tay work with 
planta cad Sowers, T 
trode eer here, 
Shape: there, tise of 
perfume, according to 
the product. desired, 
In such procemea the 
teachings of Nature 
bre flowed; ita gest 
2g rome species of forees ‘only are“em= 
teealteanaitieus onder Bapctend 

been done for plants 

snd flowers by nat 

Saab ese al roesng, Neste 
fae ‘ready bat” accom- 
Pllsed forthe Amer: 


‘The spineless cactus, which Burbank considers one of P 
FAR Because ie “Converts warts lands inte pastures capable of support- ean people. By the 
{ng cattle, hogs, and sheep’ crossing of ‘types, in 


and air, blue sky, and proper nourishment, 
Give them to your boys and giris. 

‘Choose what improvement you wish in a 
flower, a fruit, or a tree, and by crossing, 
selection, cultivation, and persistence, you 
can fix this desirable trait irrevocably. 
Pick out any trait you want in your normal 
child, be it honesty, fairness, purity, lov- 
ableness, industry, thrift, what not. By 
surrounding this child with sunshine from 
the sky and from your own heart, by giving 
hhim the closest communion with nature, 
by feeding him well balanced, nutritious 
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pleasure of developing a chestnut—a tree 
that normally requires from 15 to 20 
‘years to come into full bearing—into a 
tree that bears nuts at six months from the 
planting of the seed nut, and isin full bear- 
ing at two years. 

From the small, hard, bitter quince 1 
Maye Selene Her eesios Shs ereniak, 
1 fruit larger than the largest apple, juicy’ 
and sweet when eaten raw, and a4 fine in 
flavor as the most delicious apple when 
baked. There is nothing in that quince 
except the best qualities of the original 


‘More than five inch 
‘wonderful Burbam'c 
shove was 


‘the right 


‘one instance, strength has been se- 
cured; in anotber, intellectuality; in 
still another, moral force. Nature 
‘lone has done this, But the work 
of man's head and hands has not 
yot been summoned to prescribe for 
the development of a race. So far, 
preconceived and mapped - out 
crossing of bloods finds no place in 
the making of peoples and nations. 
But, when Nature has already done 
{ts duty, and the crossing leaves a 
product thatin the rough displays the 
best human attributes, all that is 
left to be done falls’ to selective 
environment. 

Tn my life work, when two 
plants have been crossed, thi 
the beginning. Its only one step, however 
Important; the great work lies beyond 
in the eare, the nurture, the influence of 
surroundings, selection, the separation of 
the best from the poorest; all of which 
are embraced in the words I have applied 

‘elective environment, 

‘ust as all plant life is sensitive to en- 
vironment, so ie all animal life. And of all 
living things the child is the most senaitive. 
Surroundings act upon the child as the out- 
side world acta upon the plate in the 
‘camera, A child is the most susceptible 
‘thing in the world to influence, and, if that 
force be applied rightly and constantly 
‘when the child is in its most receptive con- 
dition, the effect will be pronounced, im- 
mediate, and permanent. 


The Child a Human Plant 


We should begin with the child where I 
begin with the plant, at the very beginning. 
It has been said that “the way to reform a 
rman is to begin with his grandfather;” but 
this i only a half truth, for, while fix true 
that we should “begin with his grand- 
father,” we should begin with that grand- 
father when he himself is child. 

‘The secret of the successful results of my 
work with plants has been partly in my 
love for plants, “If you are cultivating a 
plant, developing it into. something finer 
‘and nobler, you must love it, not hate it: be 
gentle with it, not abuaiver” be firm, never 
Barah. I give the plants upon which I am 
at work the best possible environment. So 
it should be with the child, if you wish to 
dovelop it along right ways. Let it have 
‘musi, pictures, laughter, and a good time: 
not an idle time, but one full of cheerful 
‘ccupations. Plants should be given sun 


food, by giving all that is implied in “health- 
ful environment influences,” you can thus 
ccultivate in the child all of these traits, and 
fix them for all his life, 

"These are the mort important discoveries, 
certainly the most 
valuable, that I have 
made in my half 
century of selecting. 
training, developing, 
and improving the 
‘members of the vege 
table Kingdom. In 
that time, I” have 
passed through s mil- 
lion interesting ex- 
periences, not the 
least of which has 
been to watch the 
development, through 
years of experimenta- 
tion, of productive, 
‘useful planta from 
forms that before had 
been comparatively 
worthless. Tha 
Tooked down upon a 
miniature forest of 
240,000 plum seed~ 
lings, of as many dis- 
tinct varieties, from 
which I was to make 
a selection, right here 

my own grounds, 
of ONE TREE, 
which, in turn, was to 
produce a plum that 
ripened rapidly, 


packed well, s 
well, and sold well in 
the market. 

T have had the 


quince, but it has been given en- 
couragement and opportunity to 
develop to its utmost, and it has 
responded, just as any’ other plant, 
animal, or child will respond and de- 
velop if so" eared for. 

T have taken the slow growing, 
ssmall, hard-shelled wild black wale 
nut and, by crossing it with the soft 
wooded, soft-ahelled, edible walnut, 
produced a tree with a finer, hurder 
wood than the black walnut, yet 
which grows many times as rapidly’ as 
the latter and produces better and 
more nuts, 


Prane Trees from Almonds 


From the crossing, selection, and 
development of young trees of the 
common prune within the past 40 
years, I have developed a larger, 
‘sweeter, earlier fruit, which drien 
Detter, shipa better, keeps better, and 
sells better. I recall one time, back 
in 1881, when Warren Dutton, a 
friend of mine, eame to me in March 
for 20,000 prune trees, to be ready 
for setting out that same year, This 
meant the planting, and growing to 
a height of from two to five feet, of 
£20,000 prune trees within nine months,” I 
took the contract, and this is what was done: 

Twenty-five thousand almonds were 
spread over a bed of well-drained creek 
sand, and covered with a thickness of 


he salar nes, Npchen seed shy ne aston: sts, see 
oT trang tae Chososmns fave Sowntvard, ca that peaity’ may 


peciee an 


burlap, over which was laid an inch of sand, 
kept moist, The almond soeds had the 
proper environment and the best of care. 
In two weeks they were sprouting. One by 
one, as they sprouted, they were set out 
rows, four inches apart. 

In June, when they werv a foot or more 
high—still being almonds, mind you, while 
L wanted prunes—I obtained from a neigh- 
boring prune orchard, 25,000 prune buds, 
employed a budding erew of 16 men, and 
inserted the prune buda in the almond 
seedlings, Prune shoots appeared from the 
‘buds, the tops of the almond trees were cut 
‘away, and T had, not quite 20,000, but 


delivery, and ready on time. ‘They made 
fan orchard of more than 200 acres, and, 
though that bit of work was done nearly 
42 years ago, all of them are still growing 
and bearing abundantly. 


Man Can “Go Nature One Better” 


It is all so simple; life in every form is so 
lear; it a all a process of evolution. And 
man, by perseverance, patience, watchful- 
ness, study, eare and love, may aid im 


measurably in the processes of that evolu- 
tion. He may accomplish in 10 years 
what Nature takes 10 centuries to do. 

For more than half a century I have had 
‘one definite object—the improvement of 
tthe vegetable kingdom for the benefit of 
man. Deciding first, exactly what I wish 
to create, I begin by selecting the strongest, 
beat developed plants of that variety avall- 
able. They come to seed, the best. seed 
from them is planted again, and again 
developed for further selection and plant 
ing; cross fertilization by pollen is carried 
fon, and so the work continues until the 
ultimate product of that particular parent 
stock is reached. There is nothing super- 
natural, nothing mysterious about it. It ix 
‘a work into which I gladly, joyously put 
my heart and mind and hands 

‘Just now, I am trying to produce better 
grains, nuts, fruits, and vegetables, as well 
fas larger, more beautiful, and more fra- 
grant flowers, striving not only for new 
forms, colors, and sizes, but for those prod- 
ucts of the ‘vegetable kingdom that will 
provide more food and leas waste. 

‘On my experimental farma, more than 
2500 experiments are being conducted. 1 


‘shortening the stalk of the usual 


Rein themasiver to the seed 


shall have ready, this spring, a variety of 
new grains, seed-bearing grasses, suitable 
for both forage plants and for grain crops, 
‘and others for cereals; new walnuts, buge, 
rapid-growing hardwood trees, which will 
produce more valuable lumber in 10 years 
than the now well-known ¥i will in 
50 or 100 years; a drought-resisting I 
for lawns in dry regions; a new asparagus, 
which is to the ordinary variety as the 
Burbank potato was to its predecessors; an. 
artichoke, the blossom of which is four feet 
for more in circumference: and a number of 
new climbing vines and flowers, 


Burbank Promises Future Maroels 


Among the new blosiom-bearing planta T 
‘shall offer soon, are immense larkepurs, both 
annual and perennial; new zinnias, larger 
and brighter than any before known; new 
petunias and a verbena with much larger 
flowers and a pleasing odor. There are to 
follow, within a year or 80, still more inter- 
esting and valuable productions from tt 
work of selection, development and im- 
provement that Ihave been doing in tho 
plant world for the last half century. 


Floating Seaplane 


RECENT de- 

velopment in 

the project to estab- 

lish” transatlantic 
al 


plane dock, built by 
‘Britiah air mer- 


‘The difficulty of 
anchoring such way 

tions has been 
overcome theoreti 
cally by the inven- 
tion of a deep sea 
anchor by E.R. 
Armstrong, of Wil 
mington, Del., de- 
scribed a year ago in 
Porvtar  ScrENce. 


Dock for Ocean Airline Way Station 


these docks in a line 
from America to 
Europe, using heavy 
deep sea anchors, 
it will be possible 
for planes to cross 
the Atlantic ina 
number of short 
jumpe. 

In this way planes 
would not need to 
carry excens weight, 
for they could pro~ 
‘care additional. fuel 
at the way atations, 
‘The danger of along. 
Slight over water 


vould be materially 


Moxtmuy. “By an- 
choring a series of 


any plane in dis 


Scoop Trowel Saves Time 
in Bricklaying 


» AS.AN improv iment in the science of 
bricklaying, which has remained prac~ 
tically unchanged for 

Oscar F, Mann, of India 

invented a trowel which, it is elaimed, will 

‘enable the bricklayer to Iny from two to 

four times the usual number of bricks, 

‘The trowel isin reality a scoop with slop- 
‘sides and a projecting point. In use, 
the implement is first moistened by dipping 
in a pail of water, then filled with very wet 
‘mortar. By inverting the trowel and draw- 
{ng it along a row of bricks, the bricklayer 
is able to distribute the mortar very evenly 
‘over the surface at exactly the correct thick- 
ness to receive the next layer of bricks. 

‘An advantageous way to use this trowel 
fs for the bricklayer’s assistant to spread 
the mortar, while the bricklayer himself 
lays and points up the succeeding rows. In 
this way one man may become very pro- 
ficient in laying mortar, while the other be- 
comes expert in laying’ bricks, incidentally 
‘economizing on time, 


PNA remarkable collection of strange 

‘animals brought from the wilds of Cen- 
tral Africa by Seth Thomas, explorer for 
the London Zoological Society, is an ex- 
traordinarily long-tailed ant-eater, called 
“pangolin,” that rolls up in its tail like a 
ball whenever an enemy approaches. 

This lizard-ahaped animal is covered 
from head to tip of tail with hard scales that 
‘appear to be of bone, but that on closer ex- 
‘amination prove to be made up of closely 
woven hairs all tightly joined together. 
These scales serve as stiff armor which, 
when the pangolin rolls itself into a ball, 
covers all exposed parts of the body. 
Strange to say, while the animal is in the 
form of a ball, it is able to rol itself along, 


Dwarf Orange Tree as a House Plant 


ITH the intro- 
duction of the 
Chilean ‘dwarf eweet 
orange, the Depart: 
ment of Agriculture 
ses ‘hat s00n 
Er our homes. When 
the tree is about 
fect high, it picid 
sometimes 2000 ore 
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Scaly Ant Eater Rolls Up in Its Tail 


the ground, and thus move 
away from the scene of 
danger. 

Long claws, attached to 
the pangolin's short legs, 
also serve as effective 
weapons for defense. In 
running or walking, the 
claws double up under the 
feet. For this reason the 
pangolin usually stays in 
its burrow in the daytime 
and hunts by night, 

Of the several species 
‘of pangolin, of whieh the 
Tong-tailed type is one, 

sharp claws 
icky tongue 
of the ant-eater. They 
are usually from one 
to three fect long. 
The pangolin has no 
teeth; instead, the 
mouth contains a 
bony structure that 
extends into the 
throat. On the tails 
of some varieties are 
bare spots, 
serving «pur 
powe unknown 
to scientists, 


Sewing Machine Runs Fan 


ATTACHED to the flywheel of a sewing 
‘machine a novel rotary fan has been 
perfected by a manufacturer in Atlanta, 
Ga., to keep the seamstress cool 

‘The fan, which has four blades tilted to 
throw the air in the direction of the opera- 
tor, is arranged so that it can be sprung, 
easily into the wheel to rotate with it, 
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Will Gyroscopic Wheel Shatter Speed Records? 


OWN the track of « motor speedway 

‘wheel 14 feet high whirls at such 

4 diszy speed that racing automo- 
biles traveling. at top speed—115 miles an 
hhour—seem almost to stand still. "So fast 
does the giant wheel travel that the details 
ofits design can scarcely be distinguished. 

This is « possibility prophesied by Prof. 
B, J, Christe, of Marion, Ohio, for an 
‘amazing gyroscopic unicycle of his inven~ 
tion, now being con- 
structed in Philadel- 
phia, Pa, The 2400- 
Pound Té-foot model 
Gt the speed wheel is 
Almost ready” fora 
trial spin and Christie 
confidently predicts 
that it will develop a 
speed of at least 250, 
And possibly 400 rales 
fan hour! 

Tn design, the 
strange | vehicle re 
sembles a giant biey- 
cle wheel with an ex- 
ceptionally long hub, 
at the end of ‘which 
supporting spokes are 
fastened. Attached 
tothe axle, on each 
ade of the center are 
400-pound gyroscopes 
designed to rotate at 
‘a speed of 90 revolutions a minute 
fuffielent to maintain equilibriarr 

Suypenced from the axle by (rar 
upper end of which supports the driver's 
seat, in a 250-horsepower airplane mt 
the power of which is transmitted to the 
axle through a friction elutch, three-speed 

nd jackshaft.. An additional 
the center of the axle con- 
nects the engine transmission with the 
yroncopes, 

"The machine is controlled and operated 
like an automobile from the operator's seat 


slung below. 
“How can such a strange vehicle be 
turned?" you may ask, 
‘This problem Professor Christie has 


solved in a unique way. by means of the 
steering wheel, he shifts the position of the 
two gyroscopic flywheels on the axle to the 
ght or to the left. When the center of 
equilibrium is thus shifted, the unieyle im- 
mediately turns in its course, without tilt- 
ing, the degree of turn depending upon the 
stance the gyroscopes are shifted. In 
other words, the farther the shift, the 
shorter the turn. 
‘The wheel is supplied with a seven-inch 


rubber tire, the manufacture of which 
proved a problem in itself, Pressure rexis- 
tance was found to be so great that several 
attempts were made before a strong enough 
tire was produced. 

‘The new gyroscopic unicycle is not the 
first machine of its kind Professor Christie 
hhas produced, although it is by far the most 
pretentious. ‘He first used a gyroncope to 
demonstrate the rotation and momentum 
of the earth. 


Automatic Conductor Makes Change on Pay-as-You-Leave Car 


PAY-AS-YOU-LEAVE trolley car, 

equipped with an automatic cashier 

‘and turnstile, has made its appear- 
ance in New York City. Passengers enter- 
ing pass through a turnstile, which registers 
the number of occupants in the ear at any. 
time. A high speed automatic change mak- 
ing machine is located just inside of the 
entrance door and supplies the passengers 
with exact change, a nickel being always 
part of the change returned, 


Turnstile Keeps Record of Fares 


Before leaving the ear, pansengers must 
pass through another turnstile which oper= 
ates only when a nickel has been inserted 
in aslot. By moving in one direction when 

person enters, and in the opposite direc- 
tion when one goes out, the turnatile keeps 
a record of the number of passengers in the 
‘car at any time. 

‘When the car's capacity is reached, an 
automatic sign on the roof displays ‘the 
‘word “Full.” 


Power Wheel Drives Handcar 


HE small, trailing wheel engine attachment for bicycles, 
which saves so much of the cyclist's energy, has found a 
new application as an attachment for railway inspection cars. 
‘The auxiliary wheel is attached to the side of the ear and 
rung on the top of the ral, tranamiting it power through 
rubber tires, 


Single Slashing Cut Opens Tin Cans 


READY means of opening cans of 

preserves is provided by a new can 
opener, which cuts a circular lit almost 
entirely around the top of the tin when 
forced down by pressure with the palm of 
the hand. 

Into the flat handle of the instrument is 
‘cant a cylindrical blade that has been cut 
‘at an angle to form a sharp point in front. 
‘Tho entire edge of the blade is sharpened, 20 
that when the point is placed near the edge 
fof the can top and pressure is applied, the 
sylinder makes a circular incision, leav- 
ing only a small section of uncut tin, 
which serves as a hinge when the cut 
top in rained. 


eS 


IN FRONT of the pilot’s seat in the first metal airplane to be 
completed in the United States is a horizontally turning 
frank that enables the aviator to crank the motor without 
leaving the cockpit. 

‘The plane has been constructed for the Navy Department and 
hhas made successful trial flights at Martin Field, Cleveland, Ohio. 


Handy Pocket Case for 
Micrometer Caliper 


MANY en- 
‘rincers and 
mechanics, the 


small micrometer 
caliper is an in- 
strument that 
must be constantly 
‘within reach yet 
carefully protected 
from dust and dirt, 
For thie reason 
tool manufacturer 
of Providence, R.L., 
hhas tured out a 
caliper case, resembling an eyeglass case, 
‘sosmall that it ean be carried conveniently. 
fn the pocket. 


Novel Electric Signals for Tramway 


The case, lined with plush and covered 
with leather, han been designed to form a 
practical and efficient receptacle for this 
delicate instrument, 


Using @ pole to, short circuit tramway wires on the Pitt River power project, 
"Eile, "faa etienr operator ignsis the snginese to tales the cat 


Scientists Produce World’ 
Shortest Radio Waves 


‘STABLISHING further proof of the 

“4 theory that light, heat, and electric 
‘waves are identical in character, Dra. B. F, 
Nichols and J. D, Tear, of the Nela Re- 
search Laboratories, Cleveland, Ohio, re- 
cently announced that they have produced 
lectrie, or radio waves only one fiftieth of 
an inch long. ‘These are the shortest known 
radio waves, and are identical in length 
with the longest heat waves, 

‘This achievement, accomplished with 
the aid of instruments more sensitive than 
heretofore available, marks the joining of 
the electric wave and heat wave spectra, 
In the experiments two types of electric 
wave receivers were used to detect and re- 
‘measure the long heat waves, about one 
third of a millimeter in length, that were 
obtained by two scientists, Rubens and 
‘Von Baeyer, in 1911. 

Ordinary radio transmission is by electric 
‘waves measuring from 200 meters (nearly 
700 feet} to 15,000 meters (about 10 miles). 
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Gong Alarms and Oil Burners 


or 


Rout Killing Frosts 


‘This remarkable nighttime phot 


‘ODERN science is at last achieving 

vietory over one of the most 

deadly and destructive peace 
enemies he knows—Jack Frost 

For centuries man has had to stand by, 
helplessly witnessing the spectacle of his 
carefully nursed crops falling before the 
filent onslaught of early spring frosts 
Often a killing frost would ereep upon 
garden of orchard without warning while 
the farmer slept—and the next morning he 
‘would watch his valuable crop wilt under 
the rays of a warm sun, 

Now, however, the scientific farmer can 
go to bed knowing that « gong will ring and 
‘waken him if Jack Frost is about to make a 
visit, This warning is sent out by thou- 
‘sands of electrically connected thermom- 
eters that ring a gong when the thermom- 
‘ter drops to a danger point. 


Night Riders of Pacific Coast 


Another system now in vogue on the 
Pacifie Coast is the use of night riders 
men who patrol large districts and inspect 
government tested thermometers. 
of these districts embrace 30 or 40 square 
miles, with as many as seven routes, 500 
telephones, and 126 thermometers. Each 
rider reports his readings to headquarters, 
from where general alarms are sent out on 
the approach of a killing frost 

‘As soon as the farmer is warned of frost, 
either by electric thermometers or by the 
night rider, he sets out to fight frost with 
heat, Although several kinds of fuel are 


raph of s blossoming Colorado a 
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From 25 to 80 


used for artificial heating, the modern auto- 
matic feed oll burner has proved most 
effective, except in localities where there 

1 large accessible supply of wood. Many 
Oregon farmers have saved their eropa hy 
burning old stumps and rails, thus protect 
ing orchards that produce $1000 worth of 
apples an acre later in the season. 


Oil Burners in Great Favor 


But the oll burner is finding increasing 
use. ‘The Colorado or Troutman heater, 
developed by P. H. Troutman of Canon 
City, is being used in every state in the 
Union. This heater with an oil 

high as six gallons, has 
chimney that creates a draft and aids per- 
fect combustion. It is made in three sec- 
tions. A lower section forms the reservoir, 
a center or combustion chamber is fitted 
with a rim with a short apron, and at the 
top isa large cover. Increased heat as high 
1s 50 or 60 degrees is obtained by removing 
the rim or collar, while still greater hea 
obtained by removing the cover. 

In many large orchards heaters of this 
type have successfully brought delicate 
blossoms. through severe frosts without 
damage, from 25 to 50 heaters being used to 
the acre. Smaller heaters, equipped with 
attachments that deflect the heat in any 
direction desired are used to protect straw- 
berries, raspberries, and other small fruits 
and vegetables. 

Frost occurs whenever the mercury drops 
to 82 degrees or lower. This drop con- 


denses and freezes particles of moisture on 
plants and creates what is known as "white 
frost.” If no water from the alr is con 
densed, the result in a "black frost." A 
permanent freese results from low tem- 
perature accompanied by high winds, 

During the day, the earth receives more 
heat than it ean throw off. Continually the 
heat that the earth discharges rises to colder 
layers of air above, and the colder air flows. 
down, to be warmed in its turn. At night 
the earth's heat supply is shut off, yet it 
continues to pass out heat from its reserve 
supply, and as a result the colder air con- 
tinues to pour in at the surface. In spring 
and fall this air sometimes becomen cold 
enough to cause a frost, eepecially after a 
rainy period wh ‘arth has little heat 
saved up. 


Putting Heat in the “Bank 


The most common way of keeping the: 
earth from giving away its heat is to fur- 
nish it with a heat “savings bank.” Glass 

just such a “bank,” for it allows the heat 
from the sun to pass through to the earth, 
but will not allow the radiated heat from 
the earth to pass back. Glass, however, is 
expensive and cannot be used on large 
areas. Wood, while it does not allow the 
sun's rays to pass through, is used in the 
South to cover crops. 

Paper, although less efficient, is often 
‘used for’ the same purpose. Some crops, 
especially cranberries, are saved {rom frost 
by flooding the field with water. 
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— Steel Viaduct Moved Bodily tor 75 Feet 


\HE amazing feat of moving side 
‘wise, for 2 distance of 75 feet, an 
entire steel viaduct 740 feet long 

and 150 fect high (at its highest point) 

‘without interrupting foot traffic across it, 

‘accomplished by a Pittsburgh 
engineering firm. The seemingly impossible 
task was completed in 14 hours of actual 
work, although nearly six weeks were re- 
quired for preparations. 

‘When first the feasibility of moving 
Jacks Run Bridge, near Pittsburgh, Pu, 
‘was considered, one engineer expressed the 
belief that the bridge could be moved if the 
rusted steel floor were immediately re- 
inforced, This was done and work pre- 
paratory to moving the bridge began, 
although several engineers prophesied fail- 
ure, 


Bridge Travels on Rollers 


Conerote piers and earth-filled timber 
abutments were ervcted at the spot chosen 
for the new location of the bridge—76 feot 
away from its original location, Along the 
path over which the bridge was to move, 
cribbing was laid, and on this eribbing steel 
rails were placed fo serve asa track on which 
the bridge could travel. Next, heavy I- 
beams were bolted to the pedestal stones 
of the bridge and, when these were jacked 
up, the heavy foundation stones beneath 
were broken up and removed. Then, 
‘beams and timbers were inserted under the 
pedestal eap stones in such a way that they 
ested on steel rollers designed to move 
‘along the track, ‘This was done at each of 
15 pairs of supports. 

‘When all was ready, workmen were sta- 
tioned at each support of the bridge to 
‘operate the jacks that would move it for- 
rard, Each time a whistle blew, each jack 
ras moved five quarter turns. “At two of 
‘the supports, the jacks fell out and yet the 


work went on without them. Many people 
walked acrons the bridge as it was being 
move 

‘When the structure had reached its nev 
location, rollers and I-beama were replaced 


Dazzling Speed Shown in Linemen’s Race 


HREE teams, each composed of two 
linemen and’ a helper, competed re- 
cently in a unique wiring efficiency test 
‘staged in Baltimore, Md. 
Each team cut gains, or notches, in = 
pole, erected a cross-arm, hoisted » trans- 


dye 3 eet tate new Iocationy aan 
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by brick and concrete foundations for the 
original eap stones. 

In just 26 hours after the actual moving 
started, trolley ears were running across the 
bridge in its new location. 

‘An idea of the tremendous task involved 
may be gained from the fuct that 100 truck~ 
loads of equipment, 300 jack screws, 400 
‘steel rollers, 


‘were required. 


Vitamine Products Tested 
and Found Wanting 


A THOROUGH investigation of spectal 
products claimed to be high in con 
tent of vitamines has been made by the 
Connecticut Agricultural Experiment Sta- 
tion with the reault that of 25 samples ex- 
amined, only two were found to be as 
effective as ordinary brewer's yeast. 

‘The exact chemical nature of vitamines 
fs, at present, somewhat speculative, but 
experiments tend to show that lack of these 
food factors eauses serious undernutrition 
in the human body, as well as diseases, 

In the recent investigations, rats were 
brought to a subnormal condition by being 
fed a diet lacking in vitamine B, and then 
‘were fed the products claimed to be high in 
vitamine content. For purposes of com- 
parison, the same rats were fed ordinary 
brewer's yeast later, ‘The rats showed a 
decided increase in weight after being fed 
the brewer's yeast, but failed in all but two 
cases to respond to the so-called vitamine 
products. Tt was even found in some cases 
that rats fed the commercial ‘“vitamines” 
became ill of diseases caused by a lack of 
guch vitamines, Two foreign and 22 
domestic products were examined. 

‘The Connecticut Experiment Station has 

as a remedial measure that s0- 
called “vitamine” products be considered 
tas patent medicines and be made to con- 
form to the same standards, 
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Floating Mooring Mast Proposed as Way Station for Airships 
a © a aa 4 : 


|ONVINCED that battle fleete of the 
future will require the sid of rigid 
airships as long range scouts, aero- 
‘autie experts recently have suggested an 
ingenious method of mooring rigids to the 
‘mast of a moving depot ship at sea, as 
pictured above, 
‘The depot ship, preferably a converted 


ceruiser, has a hangar forward for a 
fighting planes, with a launching deck from 
which the planes are seen taking of to 


‘Topping a raised tripod mast is a mooring 
device to which the airship is anchored, 
while projecting from each side of the vessel 
are other tripods carrying guide ropes that 


a a 


(© Popular Seer Pubhing Ca, te 
hip’s bow in position as its nose 

‘cone is hauled down to the mooring deviee. 
Immediately behind the mooring mast is 


to catch the mooring ropes when cast loose. 


African Natives Carve “Mud 
Castles” for Homes 


Oe, & domed framework of slender 
‘Woden poise the tau in plastered and 
Pe cied im the sum 


coast of Africa, you mustn't copy 
the design of another man’s mud 
house, The offense is punishable by 
death 
"The hous 
hills, with only 
opening for a do 
small round chimney hole at the 
top to admit light and air. The 
denign on the outside is. often 
borate and worked out with 
the greatest pains, for it serv 
to identify the owner of the hut, 
and is virtually “eopyrighted”” by 
ive builds his home of a xt 
fe the adobe used by Mexi 


I KIRDI-MASSA, on the west 


look like huge ant 
‘an inad 


‘ide and 


Midget Electric Lamp Is 
Clamped to any Tool 


MINIATURE flash lamp, 80 small 
that it can be clamped to the index 
finger or to a wrench, haa been designed 
‘especially for use in tinkering around the 
automobile at night. The lamp is con 
nected with a pocket battery, or it may 
derive its current from any electric light 
socket 
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and Indians, ‘This is poured over 
framework of slender 

ueed as reinforcement 
to dry in the sun, 


and allowed 
The design ie 


worked on with a crude trowel-like 
tool while the mud is moist 
The door, seldom large 
enough to udmit a man stand~ 
ing erect, does not always 
reach to the ground, Since it 
usually faces the prevailing 
winds, causing a constant eur 


rent of air to move through the 

hut, and since the thick mud 
walle keep out the heat of the sun, the 
interior in fairly cool, even during’ the 
terrifically hot summer months. 


Lens Detects Bogus Coins in Subway 


"THE diya when 
fron slugs and 
Chinese taels could 
safely operate the 
turnstiles of the 
New York subways 
is past, for the tran- 
sit company has re- 
cently equipped the 
coin boxes. control 
ing the turnstiles 
with lenses that 
‘magnify the coins to 
twice the size of a 
silver dollar. This 
makes it possible 
for inspectors to de- 
tect spurious coins 
at a distance of 15 
feet from the ma- 
chine. 

‘When the transit 
company discovered that more than one 
per cent of the passensers were using all 
manner of cheap subst 
‘causing an annual lose of the me- 
chanieal detector was installed. Regularly 
appointed inspectors now closely watch the 
‘magnifying lenses. 

‘When a nickel is dropped in the sl 
Teasing a eateh that hols the turnstil 
grasped by two arms that carry it int 
tion in the rear of the lens. Light fr 
electric lamp is reflected upon the 
iMluminating it sufficiently to bring 0 
highly magnified details of the surf 
‘bold relief, and thus expose any fake. 
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Better Kitchen Methods for Modern Housewives 


‘Waxed paper can now be ob: 
tained in a box—containing 125 
per—that is fitted 


By using the mixer and auto 
matic oll dropper ahown above, 


French dressing to please the 

wort fastidious rp edge, enabling the 

fanteed, as the olf « ing of whatever quan: 
‘sured by the drop tity is desired 


This switchlight 
glows as Tong as 
Eurrent lows 
through the electric 
fron, | As a result, 
the housewife never 
neglects to turn the 
current off when, 
ther work is finlahed 


To protect fine 
glam "and china 
From hard _porce 
Tin, flesible boards 

afk wood are de 
ned to fit over 
ink edges, on 
Srninboards, “or on 
‘the sink bottom 


For the sickroom, din. 
ing foom, of. kitchen 
this door hook, replac: 
ing the usual knob, 


to open the door easily 
passing fro 

hands full. Pull 

ing the hook turns the 
Tate 


To determine just whi 
Your chickens are supplying 
large end of egg at right 
the bar, and the scale 
wil show whether egg i in the 
peewee, pullet, or standard class 


raper will clean dishes, 
pots, ‘and. pans effectively, due to @ tchen. The beating appliance lus 
furface that is resistant bit trated above will tix eake batter, eggs, 
Hhard. It therefore will not scratch the br cream more thoroughly. tha ean 


article being cleaned ——— ‘the human arm 


Combination Garden Tool Has Five Interchangeable Blades 


NEWLY invented garden and lawn 

tool with five reversible and inter- 
‘changeable blades and combining 18 differ- 
fent cutting edges, may be used as garden 
rake, hoe, thinning tool, sidewalk trench- 
ing tool, ‘weeder, hand cultivator, or soil 
pulverize. 

‘The universal ball 
which the various blades are attached to 
the handle, makes possible an adjustment 
af the handle in any direction up to 60 
degrees from the vertical, considering the 
blade as a Korizontal plane. ‘The adjust- 
ment is accomplished by placing the foot 
‘on the blade, turning the handle one half 
turn to the left, thereby loosening the ball- 
aand-socket joint and then, by turning the 
handle back to the right, fastening it. 

‘Changing the blades is accomplished by 
removing one screw, placing in the desired 
blade and replacing the screw. 

‘When used for cultivation, the sawtooth 
blades leave the surface soil in an excep- 
tionally satisfactory condition. 
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‘Tew Uncle Sam Fights Menace of Dust Explains 


HE appalling loss of life 
and property resulting from 
half'a dozen coal mine ex- 

plosion disasters since the ending 
1 the atin el eels rk 
‘spurred Uncle Sam's 
‘fficialsto redouble their efforts to 
eliminate the hazard of dust ex- 
plosion—a danger that, continu. 
ally confronts 21,000 industrial 
plants in the United States manu- 
facturing products valued at 
nearly $7,000,000,000 annually. 


Where Dust Peril Lurks 


‘This menace of inflammable 
dust, as dangerous as dynamite, 
Powder, or gasoline, is present 


chiefly in coal mines, grain ele- 
‘ators, and flour mills 


tion, the government's most effec: 
tive’ agency has been an. experi- 
‘mental mine at Bruceton, Pa., where a eres 
Sf 800 explosion teats have been conducted 
by the Bureau of Mines. 

‘Until aix recent mine explosions killed 

185 workmen and injured 150 others, these 
txperiments had mucceeded in cutting down 
foam of life to 8 marked degree, -A certain 
Alogree of laity at the mines following the 
Arie in given by the Bureat of Mines as 
probable reasons forthe sudden ineress in 
Aisasters.” Discussing these disasters, Dr. 
H. Foster Bain, dirvctor of the bureat 
mays: 
“While one man may ignite firedarnp by 
smoking or opening a afety lamp, or may 
cause an explosion by fring a dangerour 
shot, the broadcasting of these explosions 
‘through the mine is due invariably to the 
prewence of coal dust. Such spreading of 
explosions by coal dust can be prevented.” 

"The most spectacular of the government 


MUST regard dust, even the 
kind used to kil! insects, as an. 
explosive as dangerous as dynamite 
"David J. Price, United 


for gasolin 
States Department of Agriculture. 


teats to determine what types of explosives 
may be safely employed in coal mines is 
produced by an ingenious apparatus, pic- 
tured on this page, which literally fires « 
charge of high explosive froma cannon into 
‘a Jong, dust-laden steel tube, This steel 
allery, about six feet in diameter, is fitted 
with manholes at the top and observation 
‘windows at one wide. On the inside walls 
are shelves on which coal dust is placed, 
One end of the pipe is closed. 

‘When the gallery has been filled with a 
mixture of gas, coal dust, and air at normal 
temperature, a charge from a eannon is 
fired into the gallery, while observers watch 


mca of 


Its effects. If the explonive in to be elasaodd 
as ‘‘permisaible,” the charge should not 


fignite the gx of the coal dust 
In a similar teat the force of the cannon’ 
on ig directed againat a huge pendu~ 

turn weighing 31,600 pounds and conalatinge 
of the barrel of an old coust artillery mortar 
The power of the explosive is determined 


by the swing of the pendulum, 

‘Ana means of preventing the spread of 
coal dust, the bureau advises either one of 
two methods: To wet the dust thoroughly 
ss that no dry dust remains in the mine, oF 
to dilute the coal dust with other non-in= 
flammable dusts, uch ax shale or limestone 


SPARKS of static electricity, such 

as are caused hy rubbing a cat's 
fur the wrong way or shuffling 
across @ carpet on a dry, wintry 
day, may cause explosion accidents, 


Spectacular Test Proves Resistance of Fireproof Paint 


THAT paint can be 
Drepared in such a 
way as to act as a fire 
resistant, protecting 
buildings to which it is, 


test recently conducted 
before the Fire Preven 
tion Bureau of Chicago. 

‘Three small build- 
ings, constructed of or- 


feet apart directly fac- 
ing a strong westerly 
‘wind. One was painted 


with the best grade in- 
terior mill white paint, 
another with a paint 
supposed to be fire re- 
sistant, and the third 
with a fireproof paint 


recently perfected by a 
Weatern manufacturer. 
‘The buildings were sur- 
rounded with wood 
shavings saturated with 
‘gasoline. 

‘Twenty minutesafter 
‘the match was applied 
‘only the third building, 
coated with the new 
fireproof paint, was left 
standing. 

‘There are a number 


isting qual 
building. One cheap 
and effective method 
is to introduce _pow- 
dered asbestos into the 
paint. 
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Famous Manager Predicts Egg-Shaped Playhouses 
Plans to Paint Movie Theater Sets on Walls with Light 


or 


In the movie hous 
i 


By, sclontif blending of tne war's reat the 
painting with action and. musle, bj aver and ran ne of the ten 
Summate artistic realism, we shall be trans a sea, a great foremast' motion picture geniuses 
ported to a vivid land of drama, where pul p the wal 
Bating, colorful life prings from the ver _ i 
walls of the in which we sit. While hus carried in our in 


‘drama us 
assed b 


ow the crashing wa and |) Barroom in a Pansaylvn 
ow the shadows of a great {4 a wm, renting” his scats, from, the 
towering buildings and E adertaker. “There he conceived the 
of 2 eity—projected in s i of twilight ‘projection 


of the near futu 


He Began as 
a Failure 
ICE a failure at 
‘everything he at 

tempted, SL. Rethafel to 

day's managing director of 


the. wor Thar fs Mies Wis | 


these idens will be fullied accomplished in the near future.” 

tas pictured by Roth = 

will have an eggahaped f to be used a8 a Fuel Oil from Coal 

auditorium with bare of the proposed store. The audience will x Sian 

walls, He describes it as spgrshapedtheatrevahowing enter from the rear and AAS A method of supplementing the 
sitectece ‘seating ‘arrange eave by the front, saving diminishing petroleum supply of the 


tors to.an upper floor, where we find our- 
selves in a vast auditorium seating 5000 
persons. Instead of elaborate architectural 
decorations, the walls of the egg-shaped 
auditorium are bare and white, But as the 
Tights go down, we are suddenly flooded 
with colored light from = thousand re- 


ment andenet 
Ingncenic effects on’ 


Sealls endless confusion. The 


beauty, but it would actu 
omy. 


fen thousand scenes could be painted 
every year for far less than the decoration 
‘of the walls would cost. Light painting 


country, Charles R. Fettke, associate pro- 
fessor of geology at Carnegie Institute, pro- 
poses the low temperature carbonization of 
‘enormous quantities of bituminous coal now 
being burned for steam producing purposes. 
He declares that the process will not only 
recover many valuable by-products, but 
will produce an oil fuel superior to that of 
raw coal and abate the smoke nuisance. 
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—s Road Map Shows Landmarks to Guide Tourists 


"THE problem of adequately guiding the 
‘automobile tourist traversing un- 
familiar roads has been solved by the prac. 
Heal mind of E. C. Gamble, engineer, of 
Portland, Ore. the aid of Portland 
business men, Gamble is producing an auto- 
mobile guide book that includes ‘not only 
a map showing accurately every mile of 
road of a given route, but also opposite the 
‘map, photographs of landmarks at intervals 
of every mile of the road. 

Gamble first tried out the plan in the 
state of Oregon, carefully mapping the 
roads and taking photographs at one-mile 
{ntervals. ‘The pictorial road guide was s0 
‘successful that he then beyan the tremend- 
‘ous task of mapping and photographing the 
road from Now York to Portland. He has 


cry units 
ow completed this work and the pictorial | POPULATION 
oud guide and chart map wil be Seued at te og A 
neatly date, a 

Supplementing the Map ELRHEAD 


Instead of using an ordinary road map, 
Gamble personally charted the entire dis- 
tance, supplementing the chart of the road 
with explanatory notes such as “railroad,” 

“telephone,” “view= 
information likely to be 


It is difficult for a motorist to get lost 
with this guide, for should he not find the 


Bend, landmark, or acene pictured in his 
book at the end of each mile, he would im- 
mediately know he was on the wrong road. 


The 
wherever possible, nam 
dresses of manufacturers of devices 
mentioned in this lasue. 


New Shakeless Salt Cellar 


Truck Searchlights Aid Fire Fighters Works with Plunger 


LUGGED = 
holes inthe 
salt cellar need 
no longer ruin 
our dispositions 
since ‘the inven- 
tion of a shake 
Jess salt con- 
tainer. 

By pressing « 
plunger, a small 
valve underneath 
the container is 
unseated and a 
amall amount of 
salt escapes. A 
spring returns 


OWE RFUL 
searchlights 
mounted on a 
‘special fire truck 
and playing on 
the walls of a 
burning factory 
building in 
Brooklyn, N.Y. 
recently ' aided 
firemen in fight 
inga terrific blaze 
and in rescuing 
dozens of men 
and women 
trapped in the 
upper floors. 


Pressure on the plung 
releaues salt from this 
plunger to place. “"""fittle container 


rapid that eseape 
from the upper 
floors was quickly 
cut off. Workers 
lung in terror to 
the fire escapes 
or flung them- 
‘selves from win- 
dows. By the 
flood of Hight 
from two power- 
ful lamps the fire- 
‘men were guided 
in the work of 
rescue. 


Quick Turn at High Speed 
Is Peril for Air Racer 


PHANS for this year’s Pulitzer Pri nero 
race brought out the fact that the 
‘human system cannot withstand the strain 
of a tum in the air in which centrifugal 
force is greater than four times iravity, 
because the heart is unable to foree blood 
to the brain against this force. 

According to Commander Jerome Hun- 
sacker, naval flier, a violent turn of 90, 
degrees at a speed of 200 miles an hour 
causes a centrifugal force of about thive 
times the force of gravity 


———— 


April, 1923 


Scientist Discovers Why Carbon Hardens Steel 


69 


mn these hue flaming caldrons known, 
Correct proportions: 


phorus, and carbon are removed from 


HILE steel has been hardened in- 
dustrially for many years by the 
Introduction of carbon into the 

molten metal during the manufacturing 

process, the causes and nature of this phe- 

‘nomenon have been disputed questions until 

recently, when researches by Dr. Zay 

Jeffries and R. §. Archer, of Cleveland, 

‘Ohio, developed a theory that has enabled 

metallurgists to determine to a mathemati- 

cal certainty what processes should be used 

{in producing the desired degrees of hardness 

in toc! 

‘The “slip interference” theory, as it is 
known, professionally, holds that particles 
of steel, when under stress due to an ex- 
ternal force, tend to flow or 


acerca Deseser 
rea Tenteel ncrdsned Uy diaccla 

iten fatale potired into the cuprahaped resets ined with 
Toy and’mpuneed on pote Hier ateg manganese 


le later replaced. 


‘malter, the pivots 


‘and carbon 


flames emerging from the mouths of the 
converter ealdrons, skilled workmen can 
determine the state of the liquid metal. 
In obtaining the proper earbon content 
two methods are followed: One of these ix 


Tn the bottoms of the vessels are openings 

through which alr ie forced, after passing throwrh the hollow 
Bubbling up through the molten metal, thie alr su 

ica the oxygen which unites with the undesirable 

Forming interonse apraye off colored Earning gasses that aro 

iswn out through openings in the top af the 


to stop the process when observation indi- 
ates approximately the correct. exrbon. 
content, ‘The second method is to burn 
cout all the carbon and then recarburize 
the metal to the desired extent, 


How Carbon “Balls” Lock Slipping Metal Crystals 


(Of metal slip one over the other, consider a 

piece of steel as a lot of icon plates piled on 

top of a magnet, as shown in each figure below. 
‘Figure 1. represents 


je against each other along 
leinite planes unless locked in 
place by particles of another 
element, carbon. When carbon 
{is scattered through the metal, 
it forma innumerable little 
anchors that must be torn loose 
before the metal can slip. How 
these particles should be dif- 
fused in the metal to produce 
strength is explained in the 
accompanying diagram. 


hardened metak Here # 
alt to pull the plates di 
the niagnet, 


ut it is easy to alide them off sidewise. 
When the strain on the metal ix too great, 
the crystals slide away until a break occurs 

‘Figure 2 illustrates the diffusion of earbe 
particles through the metal like a lot of balls 
Inserted within the plates, so that each ball 
keys several plates and prevents them from 
slipping. This represents properly hardened 
‘metal. If the carbon balls gather in a large 
mass, as in Fig. 3, only part of the plates or 
metal crystals ie’ keyed’ from alipping, and 
tthe strength of the metal is lessened 


One of the methods of intro 
ducing carbon in the proper 
proportions is by means of the 
Bessemer converter, pictured 
at the top of the page. 

‘By observing the color of the 


"Endless recs Fits over Truck Wheels 
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Safety Sign Rights Itself 
if Knocked Over 


LTHOUGH 

‘a careless 
driver might 
knock over one 
of the safety 
‘signs used about 
‘a factory at Mo- 
Tine, TL, the dan- 
ger spot will not 
remain un- 
marked, for the 
sign in ‘provided 
with a heavy eup 
shaped base that 
will draw thesign 
Into its erect po- 
sition if thrown 
over on its side, 


Locknut Auto Advertises 
Shock Absorbers 
GHOCK absorbers for a tight car 
been successfully advertised by bull 
{ing the body of a car in the form of a hu 
locknut. ‘The idea that the firm seeks to 


‘See 


‘The body forms « huge locknut 


put acrows is that its improved shock al 
sorber reduces vibration and prevents the 
nuts on the ear from being shaken off 
Electric lights on the corners of the body 
illuminate the advertising matter painted 
‘on the sides, and projecting wooden hands 
direct the attention to the shock absorbers 


‘Top: Complete track unit in position, 
Tops Comple it im. posit 


"Canter: Pulling track over wheel an 
Sd idier swung out of th 


REMOVABLE continuous tread 
track that may be adjusted to any 
standard motor truck in 10 minutes 

for operation over soft ground, has been in- 

vented by C. F, Ball, of Santa Ana, Calif. 

‘When not in use, the traek is swung high up 

under the truck’ and out of the way. 

‘The track is similar to that used on end- 
leas tread tractors, and is equipped with a 
device for joining the ends when in opera- 
tion. An intermediate idler, mounted ad- 
justably on a crank arm’ and running 
‘against the truck tire, holds the track in a 
Position to insure proper tension, 

‘A crank reel mounted on the truck back 
of the rear wheel serves not only as a 
hhanger to hold the track when not in use, 
but also as a pulley in adjusting the track 
over the wheel and idler. ‘The idler, when 
not in use, also swings out of the way under 
the tru; 

‘The drive is by friction from the tire, 
producing a maximum speed of 20 miles an 
hour. 


petition 


way 


gf idler, swinging against 
Bottom: "Track rolled up 


TT i Eaitor il be glad to supply, whe 
ever possible, tf 
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Autos Parked on Roof of Building 


“This parking station on # Seattle office building accommodates 100 cars 
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Do You Know How to Overhaul Your Cur 


for 


Summer Touring? 


Auto Expert Tells Fine Points of Spring Housecleaning 


By Harold F. Blanchard 


AVE you done your spring auto- 

‘mobile overhauling? 

Perhaps not yet. But if you 

‘money Bn 

pleasure to you, and if you wish to be saved 
needless expense, you must certainly plan 
‘8 complete overhauling, just as the house 
wife plans her spring house cleaning. If 
‘you are an average motorist, your ear re- 
fceives the very hardest kind of service 
during the winter, when it pounds over 
roads roughened with mud, ice, and snow, 
fand when the mechanism is continually ex- 
posed to the ravages of cold and moisture 


Be Your Own Car Doctor 


‘You are probably looking forward to 
‘several thousand miles of motoring (for 
business or pleasure) this year. If so, and 
if you think of your ear as a loyal friend, 
‘you will plan to give it the advantage of a 
‘Thorough going over in order to repair the 
damage winter has done and put the ear in 
tune for summer. 

But do you know how to inspect your 
‘own car? Do you know just how to over- 
hhaul it, tune it, and make the whole an 
harmonious piece of mechanism? If you 
fare an average motorist, probably you do 
not; und so Lam going to outline in detail 
here the important ateps necesaury to put 
your ear in condition for summer, fust as T 
‘explained last fall what should ‘be done 
when winter comes. 

First, let's see how winter affects your 
automobile. What parts are most exposed 
to effects of icy blasta and rough usage? 

‘The answer in easy—Springs. Tires. 
Batteries 

By far the most important item in aver- 
hauling your car is to find out whether 
there are any broken or cracked leaves in 
‘your springs. Wash off the sides of the 
‘springs with kerosene and examine each 
leaf for ita full length. Like a small eut in 
a tire, a single broken leaf is a weak spot 
that must be watched; for one broken leaf 
means that other leaves in the spring will 
eventually break. 


Watch Out for Tire Cuts 


‘The next step is to examine the tires for 
cuts. If you find any of importance, fil 
‘them with tire compound. Large cuts 
should be vuleanized. 

‘Third, have your battery examined by an 
expert. ‘If you have been running your car 
infrequently, the chances are that the bat- 
tery is run’ down and perhaps also sul- 
phated. If you have been calling on your 
‘car for much use, the battery may have 
been damaged by overcharging on long. 
drives. In any ease, it will pay you to see 
that it is in good shape before you start 
‘Your summer motoring. 

‘You ean never count on a battery. Some 
batteries will last for years. Others will 
give out in a few months. I know one 
motorist who bought a new battery last 
‘spring. During the summer months be 
covered several thousand miles alternating 
‘between long and short tripe. In the late 


| Tk The “Fourteen Points” of Car Testing | 
NU 


1—Drive car to determine whether valves 
‘must be ground and carbon removed. If 
car has a tendency to knock when throttle 
‘is opened, and the noise is not due to spark. 
being advanced too far, then carbon re 
moval is probably required. A earbon knock 
‘and a spark knock are similar in sound 


2-If the engine lacks power and. 3—Examine tires 
for cuts. Deep cuts 
should be vulean 
{zed and lesser ones 
filled’ with tread 
repair compound 


4—Clean and ad- 
Just park plugs 


‘6 —Loose connecting rod bearing is usually 
Indicated by hammering when engine is 
decelerated or when idling. Loose main 
bearing pounds most with wide throttle 


7—Bxamine starter and generator brushes 
for wear and commutator for smoothness 


8 Determine pay i rive mechan by 
if ply eared on the 
Stee ri more than an inch, call on 
‘Competent repairman 


9—Go over all wiring 
tions, and replacing 


. tightening connec 
ly inulated wires 


10—Jack up each wheel and shake it to determine whether 
‘bearing requires adjusting. 1f play ie more than one 


Look at breaker mechanism. Smooth and adjust 
points if they are rough or pitted 


12—Adjust brakes. Reline if lining is worn out 


tions, and 7 
pomp 


fall the battery began to show weakness 
‘and finally became so bad that it was 
necessary to crank the engine by hand. 
His decision to have the battery rebuilt 
disclosed the fact that most of his trouble 
‘came from one weak cell. Whenever the 
‘battery was thoroughly charged, two cells 
‘would be normal—that is, they would have 
an electrolyte with a specific gravity of 
1.275—while the third cell was weak (it 
‘could not be brought above 1.150). The 
result, of course, was that the battery 


quickly lost its charge. “It would erank the 
engine a few times after charging, but soon 
‘was as bad as before. 

“What caused the weak cell?" you may 
ask 

‘This time the answer is easy. Lack of 
‘water and overcharging did it. During the 
early spring, neglect to add water to the 
cells caused the electrolyte to fall far below 
the plate tops and the front cell was par- 
ticularly dry. This condition was aggra- 
vated by overcharging on long drives. 


@ 
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of electrolyte, only the lower halves of the 
plates are in circult and the overcharging 
‘effect is doubled. 


Add Water to Battery Weekly 


‘Tho remedy for such a condition is to add 
water at least once a week during the sum- 
mer. If no water Is needed one week, ex 
sumine the battery the following week just 


Be Your Own Car Doctor—How to Tune Up 


1—Drain old oil from engine and fill 
with new of: 
‘Wash clutch surfaces with kerosene if 
3-—Drain oll from transmission by remov 


‘ash with kerosene, and Bll one 
third full with heavy of 

1Fill universals with soft grease 
5—Drain oll from rear axe, fo 
Kerosene’ and fill one quarter full 
@—Remove hub caps 


14 Bll with medium 


7Fill steering gear housing with 
‘S—Lubricate springs if desired. 

9—Fill grease cups and oil holes 
10—Tighten all nuts on car. Do this 
systematically 20 that none ts overlooked 
T1~Add water to storage battery, 

12—Drain radiator and refill 

13—Clean ‘sediment from’ carburetor, 
strainer, and small strainer in vacuum 
14™Remove strainer from engine lubricat 
ing aystem and clean with Kerosene 


Another driver stripped the starter teeth 
con the flywheel because the nuts holding 
the starter had loosened up enough to per- 
mit the starter to slip somewhat out of 
mesh so that the flywheel teeth and the 
pinion teeth just meshed at the tip. 

‘A friend of mine, owner of a large six- 
cylinder car, had the unpleasant experience 
of rear axle and wheels parting company 


with the rest of the ear while running be- 
tween 36 and 40 miles an hour. I might go 
‘on almost indefinitely recounting instances 
of trouble and damage caused by failure 
to tighten parts, 

Just remember that when an automobile 
in running, every little part on itis vibrating, 
In time vibration will loogen any nut unless 
secured by a good locknut, and it will wear 

away most cotter pins. ‘That's 


the same, The second point 


for you to remember is to run 
with the headlights on. when- 


roughly determined by the 
piteh of the horn. 

There are many recognized 
methods of examining a car 
preparatory to general spring 
repair work, but I have found 
the 14 points illustrated on the 
previous page to be the most 
effective, 


Tighten All Nuts 


Whether or not these tests 
show any faults in your car, 
there are a few small jobs that 
should never be neglected. The 
Outstanding of these is to give 
the car a general tightening up. 
No nut, pin, screw, bolt, or 
stud of any importance should 
be overlooked. Let me recount 
8 few of my experiences: 

Last summer I was following 
another car along a country 
road when I saw the front end 
of its propeller shaft drop. Be- 
fore the car could be stopped, 
the shaft eaught on a large out- 
cropping of stone that bent the 
shaft und gave the axle a 
wrench that broke a spring. 
Examination proved that this 
was clearly a ease of neglect to 
tighten nuts. 


Your 
Starter 
Tic 
as simple as 
2 house bell 
Ciccuit. The 
arent t's 


Resin 


being ‘closed 
by thestarter 
switch. Instead of a return wire from starter to battery, 
the return current flows through the car frame, one. te 
tinal of both battery and starter being grounded: 

‘On most cars the pinion on the starter motor meshes 
with teeth cut in the Gywheel, while the starter shaft on 
Which the pinion is mounted is ‘spically cut. When the 
Starter pedal is depressed, the starter motor begins to spin 
fand thus screws the pinion gear which is automatically 
Prevented from rotating) out to the end of the shaft and 
foto mesh with teeth on the flywheel. As soon as engine 
starts, the Rywheel runs faster, screwing the pinion beck 
ut of mesh. 

‘Ordinary starting troubles are weal battery, short cir 
cuit in cable or starter switch, dirty switch, loose connec. 
tons, brushes worn, or commutator dirty. Dirt or gummed, 
fon the starter ahafe may prevent the pinion from meshing. 


‘why it i wo necessary to tighten 
every nut, pin, bolt, and screw 
that you ‘can ‘reach. Electric 
connections especially should 
be gone over frequently. If 
they are kept tight and electric 
wires kept from chafing, you 
will have very little electric 
trouble. Remember that a 
wire that chafes against any- 
thing is a potential short cir- 
cuit. 


Remember the Radiator 


One of the left-overs from 
winter is the _anti-freesing 
liquid in the radiator. Not only 
should you drain the compound 
from the radiator, but you 
should flush the system with a 
solution of washing soda and 
water, using a pound to a gal- 
Jon, and run the ear for two or 
three days before draining 
off and filling with clean water. 
‘Some gasoline also should be 
drained from the carburetor to 
remove any dirt lodged in it, 
‘The little wire filter screen at 
the point where the gasoline 
centers the vacuum tube should 
be removed and cleaned. And 
certainly the carburetor should 
be adjusted for warm weather. 
To insure proper lubrication, 
Grain the old oil from the e 
gine and replace with new oil 
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New Accesso: 
a 


‘This four-in-one wrench can 
be adjusted to fit any stand: 


ries that Add Pleasure to Motoring 
x 


3 


A. clever extension handle 
bove) fits on the regular 


‘ard rim bolt 


‘The two gaskets re- 
quired in the ordi- 
plug are 


ut i 
‘Cimtinated in atwo- 
piece plug, shown 
fat left, the porce: 
Tain insulator and. 

‘upper part of shell 


being in one 


‘A new safeguard against engine damage is a 
diaphragm that shuts off the gasoline supply 


‘when the olf supply fails 


‘ord brake lever, eliminating 
reach, 


The “low gasoline” 
alarm shown at 
ight is to 
crew into the flee 
‘opening of the tank. 
Te contains ‘a. bell 
that rings when the 
fwoline supply 


‘This new luggage carrier folds ingeniously at 
the outer edge of the runningboard, where it 


{ bolted, snapping open for tse 


but do not flush the engine with kerosene. 
This is the logical time to remove the oil 
filtor screen and clean 

‘Transmissions usually give little trouble, 
but every one of them should be drained of 
the old oil, flushed with kerosene, and re- 
ceive a supply of new oil. ‘The same ap- 
plies to the rear axle. ‘The universal should 
be filled full of a medium grease—a process 
that should be repeated every 2000 or 3000 
miles. Wheel bearings and steering gears 
also should be filled with a medium grease 
Every grease cup and every oil cup should 
be given its full quota of lubricant. 


Clean All Ignition Parts 


Ignition parta should be cleaned and ad- 
justed. This means particularly that the 
breaker points should be examined, filed, 
and adjusted if required. ‘The distributor 
‘should be wiped clean and the spark plugs 
‘should be removed and cleaned unless it is 
your practice to do this work whenever 
valves are ground. 


If your car has been laid up, it may be 
that the pistons have rusted to the cylinder 
walls and the engine cannot be turned aver. 
ly the pistons may be loosened by 
flooding with kerosene and allowing to 
stand. But in some cases it is necessary to 
dismantle the engine in order to free the 
pistons. 

‘You may have been unfortunate enough 
to have had your radiator freeze during the 
winter. If the radiator leaks badly, it may 
‘be cheaper to throw it away than to attempt 
to repair it, although a radiator compound 
is frequently effective. If the tubes are 
cracked, the remedy depends on conditions. 

Almost any motorist is competent to do 
the simpler jobs I have outlined. But I do 
not advise an inexperienced man to adjust 
engine bearings and rear axle bearings. 
Valve grinding is a job that almost any man 
used to handling tools can do, but my ex- 
perience is that the amateur's job is net 
always successful 

‘There is one final point I want to em- 
phasize. Not long ago a ear was brought 


to me which backfired so badly that it 
would hardly run. Muffler explosions were 
occurring regularly. The owner said that he 
had just spent an entire Sunday grinding 
the valves. I found the valve adjustment 
perfect but the valve stems proved to be a 
trifle loose in their guides. I told him that 
the trouble could be nothing but shoulders 
‘on the valve {aces—shoulders that he had 
‘ereated by grinding. To cure the trouble, 
the cylinder head had to be removed, the 
valves refuced, and the seats trued up. ‘The 
shoulders on the valves were very slight, 
but they were enough to produce a very- 
badly running engine. 


Shoulders Should Be Removed 


‘The point here is that the motorist who 
otherwise does a perfect valve grinding job 
runt the risk of failure unless he removes: 
the shoulders on the valve faces, and he 
needs experience to judge this point. 
Removing shoulders is a slow process 
‘unless special equipment is available. 


cy 


N__ ELEC- 

TRIC gen- 
erator for Te 
charging stor- 
age battery. on 
automobiles not 
‘0 equipped, ean 
beeasily installed 
by the car owner 
at small cost and 
without any rad- 


By George 


such an installa 
tion are obvious: 
Tt permits the use 
of electric light 


ignition as well as, 
current for an 
electric horn, 
cigar lighter, and 
any other attach- 
ments that may appeal to the owner, 

‘One car owner who added a generator 
was sufficiently experienced in electric 
work to rewind the motor of « small fan 
‘0 that it would serve aa a generator, If 
it isnot desired to do this, a small gene- 
rator ean be obtained second hand at a 
‘moderate cost from a dealer in wrecked 
and dismantled ears. 


‘The fact that one bale 


Brass Paper Fasteners Will 
Replace Lost Oil Taps 


Oo rare 
oa 


hole covers in 
the chassis of an 
automobile have a 
tendency to work 
‘out and become lost 
en the roads Aa 
smporary substi- 
tute that will pre- 
vent grit and dirt 
Tocrng, paper fstenery can be usd b 
ings, paper fasteners can be used by 
doubling the ends in and forcing them 
into the screw holes. This covers the o 
ing fairly well and is easily removable. This 
‘method serves for either drilled or threaded 
holes.—F. B. 


This Detachable Windshield 
Cleaner Is Quickly Made 


AJPTER barely avoiding a head-on, col- 
lision because of a wet windshield, T 
‘was presented with the windshield cleaner 
illustrated, by a mechanic who made it on 
the spot, He used two 10-in. lengths of 


rubber tubing placed over the ends of a 
S-ft. length of stiff }¢-in. brass wire, bent 
as shown, so that 

the rubbers were 


Auto Generator Is Easy to Install 


(Totorator mate this st 


A. Luers 


both fan and 
nataltaton 


length of the fan 
belt and running it jointly over the fan 
and generator pulleys. The fan pulley 
adjustment to used to obtain the belt 
tension a 

‘This method of attachment and driv- 
{ing will apply to practically any engine. 

Tf the generator is in good condition 
and, the belt adjustment correct, the 
device will prove practically foolproot. 


|ASOLINE can be 
obtained at the 

‘wholesale price only when tank 

‘of 60 gals. capacity is available. | With 


‘tach a tank itis ponaible to buy directly 
{rom dealers ata cost usually about three 
‘cents & gallon lesa than the retail price, 
When atank ofthia 

siae,withtheneces: 
‘ary fittings Ispur- 


‘that if uses up the 
saving in cost that 
‘will be made later. 
But a tank that 
‘will serve every 
‘canbe con- 
structed cheaply. 
‘The one illus- 
trated can be built, 
for about $10, in- 


which can be bought second hand for 
from $1 up, forms the tank. ‘This is up- 
ended and a small retaining ridge of 
‘concrete put around it to hold it in place. 

‘A. cylindrical upper section with = 
conical cover is made from galvanized 


Building Your Own Gasoline Station 


By Fred T. Anderson 
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Bolt and Wooden Blocks Repair 
Dented Gas Tank 


JF EVER, the easoline tank of your car 
becomes dented, the tank may be re 
paired simply in this manner: 

‘The fost ate. to fl the tank, with 
water and drain it, to avoid any possibility 
of a gasoline explosion when solder is ap- 
plied. A round end carriage bolt is then 


soldered firmly to the center of the dinged 
portion of the tank. A ercesbar with two 
locks is fitted over the dent so that the 
threaded end of the bolt passes through it, 
By means of a nut and washer on the bolt 
‘sufficient pressure can be exerted on the 
depression to draw it out flush. 

If a hole was made by the collision, the 
‘same method may be used and the opening 
filled with the solder left after the bolt is 
removed,—M. T. 


In WASWING your ear, guard against using 
too much soap, gasoline, or any cleanser 
intended to cut grease. ‘If allowed to re 
main too long on the finished surfaces, they 
fare apt to damage the varnish.—H. K. 


trom, riveted to th 
upper flange of the 
rum, which is provided with a hasp 
‘and padlock, A section of this upper 
easing is cut out and hinged to form a 
door. There is space in the hood for 
several gallons of lubricating oil. 

‘The pump in of 
the type used for 
inflating tires, and 
it is used to force 
‘the gasoline from 
the fank ‘by in- 
creasing the air 

within it, 
hose connects 
‘with a pipe Hine set 
{nto the tank with 
the lower end an 
inch oF two above 
‘the bottom. The 
filing cap is fitted 
with a gasket to 
prevent any leak- 
age of air. 

Several modifi- 
cations of this method are possible, one 
of the best of which is to bury the tank 
‘outside the garage and run pipes for air 
‘and gas into a convenient corner of the 
garage. ‘The problem can be adjusted 
{0 each individual requirement. 


Tacks Repair Broken Fan Belt 


"TACKS pulled trom a roadside sign will 
often enable you to “rivet” the ends 
cof a broken fan belt together. The adjust- 
ment probably will have to be loosened be- 
fore the work is started. ‘Then take a half 
dozen tacks, preferably ones with large 


heads, and force them through the two 
Pieces of the belt with a pair of pliers. 
Place the heads on the inside and clinch 
over the points. 

If the belt is so arranged that there is 
not sufficient slack to place it on a solid 
surface, the upper pulley may be used as 
an anvil.—K. L. R. 
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New and Useful Things to Make with Tools 
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How to Make a Vacuum Tube Set for $20 


By Joseph Calcaterra 


ITH the advent of the dry-cell 

st vacuum tube, which requires no 

storage battery, it is possible to 

make a regenerative receiving set for $20 

‘or less, ‘That is but slightly mo the 

‘cost of a crystal set ‘This type of radio set, 

however, has a distance range of from three 

to five times that of a crystal set. Concerte 

up to a distance of about 100 miles ean be 
heard, 

For those who already have erystal de- 
tector sets using a variocoupler as a tuning 
element, it is necessary merely to 
‘add a dry cell tube and socket, a grid 
condenser with leak, a theostat, a 
2244-volt B battery, and a 1};-volt 
Adry cell of the type used to ring house 
bells 

While this sounds like a long list 
of extra parts, all can be bought at 
practically any radio store for seven 
or eight dollars, 

‘Thoae who do not have a erystal 
sot will have to get a standard vario- 
coupler, a small panel about 3 by 6 
in, two inductance switches, an 
instrument dial, 14 switeh ‘con- 
tact points, four binding posts or 
contact clips, 10 or 16 feet of 
‘annunciator wire, and a dozen 
No, 6 brass wood screws oF 


cost will not amount to more than 


$4.60. 
‘The other supplies necessary for a 
complete set are the aerialequipment, 
ting of from 100 to 150 ft. of 
wire, two aerial insulators, a 
initia” taulator, and ‘elena 
arrester. This ‘equipment should 
‘cost not more than 3. 


Has a Range of 100 Miles 
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‘thown mounted on a emaller block of wood, 
which in turn is placed on the main base, 
‘This was done because the coupler tube in 
this case was not long enough to raise the 
rotor shaft to the desired height. Whether 
‘you will use this arrangement depends on 
the type of coupler you buy or make. 

In connecting the taps of the vario- 
coupler with the switch points, start by 
connecting the tap which separates the 
‘single turn taps from the five or 10 turn 
fap, 1a the cane may be, with the fst tap 
of the "tens" switch, and then go out 
ftom this point connecting each stent” tap 

with a switch point in order. ‘Then 
follow the same procedure in con- 
necting the units taps with their re- 
spective switch points, 

Hook up the connections with the 
rotor first one way and then the 
other; that is to say, one lead should 
be connected with the plate of the 
tube and the other with the phone 
terminal and then the Jeads should be 
reversed. Leave them where they 
rive best results, 

‘Any standard rheostat can be used 
and mounted by means of a small 
team angle, a8 ahown in the front 

‘The set in very ensily operated and 
fs not critical in tuning, so that little 
difficulty is encountered in getting 
the various stations. It must be re- 
membered that a dry cell tube must 
not be burned brilliantly; the rheo- 
stat should be turned up only until 
the filament of the tube shows a dull 
‘Then the switch knoba 

to vary the number 
ireuit. ‘This is done 
by setting the “tens switch to a 
point and moving the unite switch 


ng the cost of each part of the 
highest figure, about $5 is 
left for the phones, which ia sufficient 
to buy a very satisfactory head set. 
‘These figures are based on assembling a 
‘set from commercial parts. Any one who is, 
handy with tools can make a variocoupler 
for about 50 cents, Brass screws can be 
pressed into service as switch points, 
thereby saving another 40 or 60 cents. A 
‘condenser can be made at home and even 
vacuum tube socket ean be improvised. 
‘The total savings in this way would amount 


7 anaes 


Socal tei ta 
‘photogruphe bare 


to $2 or more, which could be applied to 
buying a better pair of phones or deducted 
from the total cost of the set. 

If a new variocoupler is to be made or 
bought, it should have from 35 to 60 turns 
of wire on the primary and from 30 to 60 
‘on the rotor. 


used to provide regeneration. How this 

complished is shown clearly by the 
wiring diagram and the photographs, 
which give the arrangement of the parte 
and connections between them. The an- 
tenna binding post or clip is mounted on the 
back of the panel near the upper left-hand 
corner. It can be seen in the top view of the 
set. The ground connection is made to the 
binding post or clip on the base shown in 
the upper left-hand corner, as seen in the 
top view. ‘The phones are connected with 
the terminals shown just back of the vatio- 
coupler. 

In the illustration the variocoupler is 


throughout its range, then shiftin 
tthe “tens” switch another point anc 


turning the units awitch throughout 
its range, and s0 on until musie or 
signals are heard. 

‘Usually results are obtained when from 
30 to 40 turns are in the circuit. When sig- 
nals or music are coming in as clearly aa 

Continued on page 104) 


Parts To Be Bought and 
Their Approximate Cost 


Bindina oat (4) 
00, ag 


The total cost for these is $15.30, to 
which must be added the price’ of 
Phones, which ranges from $4" 
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Grandfather’s Clock Cases You Can Build at Home 


‘OW many times have you heard th 
silvery chimes of a grandfather's 
clock sound melodiously in some fine 

‘old home and wished you had such clock 

of your own? 

To buy a commercial grandfather's clock is 
expensive, especially if the case is at all elabo- 
rrate and the works of a good quality, but the 
home mechanic who is reasonably skilful with 
his tools and enjoys doing cabinetwork, can 
make the case at a relatively small cost for 
materials, and can buy, for prices ranging from 


capped with another molding and a small flat 
exp that supports the top frieze filling. Against 
this is fixed a molding that runs around the top 
of the case. 

‘The top ornament, which is sawed from a 
piece 74 in. by 6 in. by 2 ft. 5 in, is trimmed 
with a molding broken out at the center and 
returned upon itself. In the center is a key- 
‘stone with a turned and carved flarce ornament 
ora plain turning, as preferred. 

‘There are two doors, the upper one with an 
arched top that fits’ against the top {nce 
rail. The radius of the outside of the upper 

trail of the top door 

is 74 in, Back of 
the top door, fast 
ened to the top 
and center face 
rails, is a mat cut 
out of plese 36 
in. to 


‘Once made, the 
lock represents a 
value far in excess of 
the” material that 
went into it, It is 
permanent invest- 
ment, like a fine 
painting. “Tt will im- 
prove, if anything, 
with age, and in 100 
years, with reason~ 


ipa 


; 


a correctly, and 
chime an sweetly an 
new. Many old-fashioned 
Colonial clocks are in per- 
fect running order today 
and are worth much mare 
than when the old-time 
‘eabinetmakers built them. 

Designed especially for 
readers of the Home Workshop and simplifed as far 
4s consistent with good workmanship, the lock ease 
‘thown at the top of the page, in the center, is one that 
is well worth the making, "In its simple lines and 
fine proportions it resembles the best of the modern 
canon and yet the contruction in striehtforward 
andi 

a lew of the scaoont of tan roll tn wahdog 
the clock and the comparatively small amount of 
‘tock required, a selected hard wood should be used, 
Preferably mahogany, walnut, or quartered oak. 


How the Case Is Constructed 


‘The clock is 7 ft, 624 in. high over all, 2 ft. 5 in. 
wide, and 17 in. deep. ‘The case is really a box, 7 ft. 
1 in. by 2 ft. 2 in. by 193 in., the front of which is a 
frame made of two stiles 3% by 44 in. by 7 ft. Li 
tand three rails. ‘The upper rail is eut to conform to 
the curve of the top of the door, the center one is 7§ 
by 2 by 16 in. and the lower, 34 by § by 16 
‘Upon this are planted two pilaster stiles }s by 334 in. 
by 7 ft,, and on these in turn are mounted tapered 
pilasters 7 by at the base. These have an 
‘ornamental base composed of a molding and the base 
block, which rests upon the main base, 234 by 4 in. 
by 2 ft, 214 in, At the top the pilasters are 


frame the dial of the clock. 

‘The ends ean be solid oF 
cut out, an shown bj 
dotted lines, for amall fret~ 
‘saw doors backed with alk, 
‘These act like the doors of 
4 phonograph sound cham- 
ber and allow the sound of 
the ‘chimes to escape in 
greater volume. ‘The openings ean bo as small an4 
by 5 in, simply backed with sik, if desired, toavoid 
the work of making the doors, 

“The back is poplar, whitewood, pine or other soft 
‘wood, lipped on the edges with wood to match the 
reat of the ease. It projects 4 in. beyond the ends, 
as indicated by the double line on the front view. 
In other words, while the case itself in 22 in, wide, 
the back ia ft. 21 in, wide, 


Base Block Is Mitered at Ends 


The base block is also 2 ft. 214 in. tong and, to 
avoid showing the end grain, it is mitered at ‘the 
‘ends, and filled in with two small mitered pieces that 
‘show the edge grain. ‘The feet are simply blocks 
11¢ by 4 by 4 in., with the corners rounded. The 
top of the cave is 1 by 184 by 2 ft. 124 in, and the 
bottom 34 by 1234 by 24. 


points in the construction of the case, a8 well a8 a 
Sectional plan view, two full size alternate designs 
for the ornamental turnings, and a full size templet 
ofall he upper door frame re contained in Blue 

No. 18 in the Home Workshop series, 
TThia ala contains a complete bill of materials with 
dimensions and notes. It wil be sent to any reader 
for 25 cents to cover the (Continued on page 111) 


How You Can 


ATAICS, store rooms and barnsare full of old pieces of 
furniture—out of style, perhaps, but they can easily 
be made attractive and useful. Perhaps all they need 
is refinishing to conform with the present styles. This 
can easily be accomplished at practically no expense. 
All you need is a little time, a brush and 


JOHNSON’S 
WOOD DYE 


Johnson’s Wood Dye is very easy to apply—it goes on 
easily and quickly, without a lap ora streak. It pene- 
trates deeply, bringing out the beauty of the grain with- 
out raising it—dries in 4 hours and does not rub off or 
smudge. 

Johnson’s Wood Dye is made in fourteen beautiful shades, 
all of which may be easily lightened or darkened—full 
directions on every label. 


Our FREE Book 
Tells YOU How 


This book tells how to fin 
effects. Gives practi y 
ive, cheery and inviting. Tells just what materials to use and 
how to apply them. Use Coupon Below. 


tained and enameled 


wood in arti: 


This book is the work of 
experts—profusely illustrated 


— contains color charts — Tinhing ‘ 
ives covesing. capectiies, te 

We will gladly send it free 
and pos for the name 
of your dealer. Fill out and 


mail coupon at right 
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Legs Convert Carpenter's Chest 
into Portable Workbench 


CARPENTER who has a great deal 

of elaborate cabinet repair work to do 
away from his shop, uses an ordinary ear- 
penter’s toolchest as a bench by supporting 
it on legs, as shown. The legs are notched 
to take the chest and are prevented from 
slipping by guide strips screwed to the ends 
‘of the box. ‘The logs are connected in pairs 
‘with cross rails, which are mortised in the 


x so 
Bench Lathe No. 125 
Price, $36.00 


Length over all, 25 inches. 
‘Height 1-1/2 inches. " Swing, 7 inches. 


Do all the work at home 


‘OU start to work out a mechanical 

‘dea at home, You can do all the| centertotakelong tenons a exch end of te 
work up to a certain point. Then you Soe eargtheesiesauea 
must let some one else complete i ‘On the top of the box is a simple wooden 
Beeause you do not have a bench lathe,| bench stop for tus fn paning spersto 
you lose all the satisfaction and pleasure) for wre camped with hand secre to 
of finishing the experiment yourself. the projecting rim of the lid, thus doing 


A Goodell-Pratt Bench Lathe will enable “"72,The hme carrertec who hea no room 
you to complete your work without] fora large bench, an arrangement lke this 
machine shop delays and charges. You! criltismoresoom than the tolches lems 
work out the idea forthe cost of material) ha'can readily be moved fom Pint fo 

lone. place.—F. 8. B, 

One model, that shown on this page, Simple Wooden Vise Aids in 
= ates need of the bome ker Joining Picture Frames 
and experimenter. It is moderate in 


Sat ai | “PPHREE blocks screwed to a base block 
price, and accurate, and will give you ‘or the bench, as shown, form a sub- 


Jong service. stantial and quickly made picture frame 


A ise for the home workahop.. Two wed 
Another size has a larger Tee Rest and lit wea to camp melding of various sess 


a longer Bed. Otherwise both are alike. in the vise. 


‘There is hardly a machine operation done  ,,2Y°1 Peaution must be takes to hay 
on larger lathes that cannot be done on) {erm anf ai beating wate a Backs 
these Goodell-Pratt machines by using tnd wedg 


e thould be woe 
special attachments. planed at right 


Every lathe is provided with an adjust-| sneles to their 
able Tee Rest, a Slotted Face Plate,a Saw isis wedecs 
Arbor and a Drill Chuck with a No. 1) will not hold 
Morse Taper Shank. The Chuck holds well and the 
round shanks of all sizes from 0 to 1/4 inch. moldings my 

Write us for our free illustrated booklet, therartssheuld 
“Bench Lathes,” and catalog No.14,show-  fartwood such 
ing all the Goodell-Pratt 1500 Good Tools. | as maple or 


‘oak, and plenty 
of screws used. 


Fitted with strongly braced legs, thle large 
Reclchen server Sa'a woedwedting bench 


GOODELL-PRATT COMPANY, Greenfield, Mass., U.S. A. In plating the molding in the vise, a 

ight allowance should be made for the 
tendency of the wedge to carry the molding 
along with it as it is driven home. ‘Then, 
when the pieces are clamped, a hole should 
be drilled through each piece and started 
into the other piece, the holes being slightly 


GOODELL- PRATT [zener 


I 


mitered frame in an ordinary vise will ap- 


1500 GOOD TOOLS rete this imple xture—oneet 
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Immediate Demand for 


Type C-301-A List Price $9.00 


‘The most efficient vacuum tube ever placed on 
the market for amateur and experimental use. 
The engineers of the General Electric research 
laboratories have at last succeeded in perfecting 
@ tube that every owner of a radio set has 
waiting for. 


Greater Power Amplification 
Only } Amp. Filament Current 


HIS new and improved Cunningham C-301-A Amplifier is a high vacuum tube designed for use as an 
anoliber and detector, containing a new Tungsten Filament, the characteristics of which are long 
ywer consumption, low operating temperature and, greater power amplification than any 
previo ifier tube. tube has a standard four prong base, and’ the glass bulb has the same 
Simensions as the C-300 and the C-301, 
The greatly reduced lament current permits, the use of four of these tubes without exhausting the 
A battery any faster than when using one of the previous type of amplifier tubes. 
Complete instructions for the care and ecient operation of this new Amplifer Tube are packed with 
every tube. 


Insert a C-301-A in your amplifier set today. Note the improved quality and increased audibility. 


The Cunminghem Technical Bureau ie at your Sereica. Address your probleme to Dept. F 


248 First Street 154.W. Lake Street 


San Francisco, California Chicago, Illinois 


\OR the average shop, this sturdy yet 
‘simply made filing machine is u real 
time saver, It reduces the amount 

of tedious bench work and performs thor- 


‘mounted on the bench or on a pipe 
floor stand, and driven by a small 
motor or ather source of power. 

‘Requiring no castings or parts 
difficult to machine, itis, neverthe- 
leas, of sturdy, substantial con 
‘struction and will stand up under 
‘ordinary shop usage for years. Ad- 
justments are provided for compensating 
for wear at all vital points, so that the small 
machine runs smoothly at all times. 

‘The construction of the parts is shown in 
such detail in the accompanying illustra 
tions that little explanation is required. 

en used as a lathe attachment, the bed 
plate is bolted to the lathe bed and the 


Better Shop Methods 


How Expert Mechanics Save Time and Labor S 


Simple Shopmade Filing Machine Saves Hand 


By Henry S. Laraby 


shaft is driven by means of a spring collet, 
‘A crank and connecting rod convert the 
rotary motion of the spindle to a recipro- 
cating motion, and the file, held in a file 
holder, slides up and down. The crank 
designed to give an adjustable stroke with 
‘8 maximum range of 3 in. 

‘The fact that the entire machine is made 


Work 


bbe more o less objection to having special 
castings made. 
‘While the bearings may seem somewhat. 
elaborate, since they are split instead of 
(Continued om page 81) 


Aetaile of the top and base plate, tablg and table bracket, 
Sng gts Aidetand Se relaincts Spin, le held, and steady rests” See page B4 for 0 


a 


afiustable stroke eran 
J Spelt, snd hae bearings 
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Simple Shopmade Filing Machine 
inued from page 80) 


solid, they will be the best in the end, as 
any wear can be taken up, and the machine 
will run for years without new bearings 
‘The ordinary round bearings get oval after 
1a time and this will cause a clanie and jerk 
‘on a machine like this, so that it would run 
smoothly only for a rel 
Note particular 

thick, while the slideways are only 14 in. 
80 that the 


BEARING CAP 
aren 


mney 


coupons | 


shimmed up 1/16 in, ‘This allows for ad- 
justing the slide retainers to take up the 
‘wear in alide and slideways. 

‘The machine was designed after one T 
saw in a jobbing shop, but several improve- 
ments have been incorporated. ‘The orig- 
final machine, which has a frame of east 
roke, but is limited 
wngles at which the 
table can be tilted. While the excesive 
angle of 45 degrees possible with the table 
fof this machine is not necessary for die 
work, which seldom exceeds a S-degree 
angle, a tilting table 
of this range is 
hhandy for many jobs 
that come in the line 


not come up close 
Under the table on 
on tho up stroke ands 

le quite a distance 
away on the bottom ‘stroke, ‘This gives 
quite a spring’ to the fle, and T 

wy put 

Fortable loti the lide il ao that when 
thing short strokes, the lide can be’ ad- 
juste to go up cose under the table. I 
five algo made the slide narrower, a0 that 
the extrome width of the part that owe 
down through the lathe. bed is 43¢" in 
‘Th wil allow its use on the average lathe, 


Kerosene Used in Scraping 
"THE formation of deep scratches in 

scraping cold rolled stock or tool steel, 
will be greatly lessened if kerosene is ap- 
plied to the surface.—B. H. U. 


The World’s Greatest 
Truck Value! 


RUGGLES 


A Truck Produced and Serviced 
by Transportation Experts 


‘The great Ruggles organization is made up of trained 
transportation experts. The factory specialists know how 
to build trucks to mect commercial needs. The local 
dealer applies transportation principles to the economical 
moving of your product. 

Ruggles Trucks are built to perform definite service. 
‘They are strong, powerful, dependable. They have the 
power to carry your load and the speed to maintain 
your schedules. 

Ruggles Trucks are built of the finest material that 
long experience and tremendous buying power can com- 
mand. ‘The durability thus secured—and the low cost— 
makes them admittedly the world’s greatest truck 
value. A unit for every haulage need at chassis prices 
from $795 to $1995. 

Ask the nearest Ruggles dealer for an expert opinion 


on your transportation problem. Write us for illustrated 
literature, 


Modern Transportation ‘Can You Sell? 


Offers New Business Wee have some territory, open 
: and vant men torepresent theRugyles 
Opportunity National System of Transportation 


Commercial transportation offers a 
‘big field today. Small capital required. 
Hundreds are making big incomes 
‘operating bus and express lines. 


RUGGLES MOTOR TRUCK COMPANY, Saginaw, Mich, 
Canadian Factory: Ruggles Motor Truck Co., Led., London, Ont. 


Smngination. Write us today for full 
particulars. 


* Shati 
Davenpor » 


He always says “Davenport 
T-o-w-a where the West begins.” 
Instantly recognized. Distinct, clear as 
Abell Ue Voucen and. manic, within the 


fadius of your outfit, come to" you if 
adios equipped with the. 7" YF 


Stromberg-Carlson 
Radio Headse 


distance signals are ep 
Its forked cord construction makes it do 


Ae aac eae ee 
telvern can be wparated and sed by two 
observers at the same time, ae 

Backed by 8 years’ experience inthe mane 
citi apparatyn and 38 year 
txperence. fn. the manufacture of hy 

grade telephone equipment, = 


That's why it's the Headset for you 
Order Stromberg-=Carlson, apparatus 
‘hrough your electrical merchandoe delet 


‘or write for ree. bulletin describing ex 
clusive Stromberg-Carlson features. 


STROMBERG-CARLSON 


TELEPHONE MFG. CO. 
ROCHESTER, N. Y. 


Detachable Cleaning Nozzle Fits 
in Air Compressor Coupling 
IT 15 desirable to have a nozzle with a 


‘small jet for the acorn type of 
coupling for the air tank or compressor. 
‘This serves many purposes, such 23 for 


Te ne eae 


blowing out p'pes and removing particles of 
carbon from eylinde 

‘A serviceable jet that ean be applied | 
quickly is the one illustrated. It consists 
of « cylindrical bar drilled with two holes, a 
large hole at one end and a small hole at the 
opposite end. Over the bar a washer is 
soldered or brazed to form a finger hold 
when the nozzle is inserted in the coupling. 
‘The pressure of the fingers keeps the valve 
open. 

‘This fixture is easily made and is a time 
saver whenever a jet of air is required for 
leaning purposes—E. L. Y 


Funnel Guard for Drill Chips 


HEN drille 
ing over 
holes in 

tal witha 
hand drill, 

guard to catch 
the chips may be 
made by placing 

‘small funnel 

over the drill 

point, This ex. 

Pedient is used 

larly by a 
hington, 

D. C., mechanic 

in drilling holes 

fn car frames 
from beneath. He 
adopted it after a falling chip had nearly 
coat him the sight of one eye. 

Tn boring overhead holes with a brace 
and bit, a similar guard may be used to 

advantage.—M. C.F. 


Removing Oil from Drive Belts 


perigee bro may 
artuieenst 
tainly nea vy 
weight, asshown, 
Sioniene 
Sapo | 

wean’ 
ies anal po | 
sition against the 
face of the engine 
trite 
Eee von be 
ground to a knife edge. The oil on the face 
tyatet since bentinned of 

‘time nearly all the oil in the 
sae 
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“Red Devil Pliers male 
Ieeap sat, Rosen 
Ste eats 


Difficult 
Drilling Jobs 
Made Easy 


HE “Red Devil” Auto- 
‘matic Chain Drill makes 
simple work of the most 
difficult drilling jobs, and 
makes good results a cer- 
For drilling iron or 

‘truck frame, engine 


se ea 
ne skeen hae, 3708- 


It’s Automat 


No beavy bearing down is neces- 


SMITE & HEMENWAY CO., ee 


Manufacturers of “Réd Devil” Toole 
| 264 Broadway New York, N.Y. 


Rod Pectt™ Glens Cutters pla 
oder ted fhe wg hes atl tn he 
Sai Mele naa Nesta bce se, 3 
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Cutting Belt Laces and Rubber 
with Razor Blade 


FOR, cutting strips of leather to make 
belt laces, or for preparing narrow strips 
of rubber such as are used against glass in 
the windshields and windows of automo- 
Diles, the tool illustrated will save much 
time, Its simply a wooden holder, shaped 
‘a ahown, to 
his at 
tached a safety 
razor blade. 

‘The leather or 
rubber to be cut 
is placed on the 
edge of a plank 
‘and the tool is 
drawn along the 

tera, edge, something 
ratio FRET something 


‘The blade holder serves gage, It is easier 

to cut the rubber 

smooth and straight if it is first wet with 
water, 

If the guiding rabbet of the holder does 

not slide as smoothly as desired, rub the 


Saving the Air Tools 


FROM personal experience as a repair- 
‘man on air-driven tools, such as drills 


regarding their eare is badly needed. 

‘The working parts of such tools, espe- 
cially the valves, are fitted to close limits 
‘and should be carefully protected from dirt. 
‘As most of my friend's repair work is 
ccaused by scale and dirt from the air pipe 
line, he prevents some of the trouble by 


hort pieces of pipe in the air line. 
‘any scale or dirt that might 
bo rolling along the bottom. He also con- 
tinues the end of the line a little beyond 
the last branch of the air line to form 
another pocket for dirt and scale. 
‘When piping new lines, he takes all the 
branch lines off the main lin 
‘and puts in a dead end dirt poe 
fone, because while many air tools have 
‘trainers in them when new, the strainers 
often are lost.—F. H. SWEET. 


Line Shaft Oiling Made Easier 


will find his work 
equips his ladder, as 
shown, with a holder for the oilean and a 
lip for the wrench used in tightening 


Wrench and cilean kept handy in holders 


‘bearing-box bolts. ‘The container for the 
oilean is simply a heavy tin ean of suitable 
size. It should be deep enough so that 
‘there will be no danger of the oilean falling 
‘out when the ladder is shifted.—E. N. 


A 
rrett Tools Have Helped 
Me Most in My Work” 


Any machinist, carpenter or me- 
chanic in the United States or 
Canada can enter the Starrett 
Prize Contest. If you use 
Starrett Tools, you know why 
you prefer them. Put down 
your reasons in plain language 
and send them in. 


474 separate prizes of Starrett 
Tools (sets and individual tools 
of your own selection) will be 
given for the best letters. (See 
“A” above for points to cover.) 
All Starrett tool users have an 
equal chance. Literary skill 
doesn’t count in this contest. 
Facts will win the prizes. 


You can get all the details at 
any store selling Starrett tools. 
Ask for the free Prize Contest 
Booklet containing free instruc- 
tions, description of prizes, etc. 
(Write for copy if dealer can’t supply you.) Mail your 
contest letter promptly. You may win the Grand 
Prize—$150 worth of Starrett Tools (list prices) of your 
own choosing. And there are 473 other prizes. Enter 
today. Contest closes April 15, 1923. 

Write for Starrett Catalog No. 22 “W” and the Supplement 
describing the new Starrett Tools. 


THE L. S. STARRETT CO. 


The World's Greatest Toolmakers 
Manufacturers of Hacksows Unexcelled 


ATHOL, MASS. 


When You Bore Holes 
Look at the Bit 


‘The business-end of a bit is its cutting head, and 
the kind of head it has makes a big difference in ies 
cutting qualities. 

Trwin bits are made with carefully designed cutting 
heads tO meet each boring requirement. 


‘And in every IRWIN Bit you will find perfect oO 
co-ordination between the essential parts—the Screw, 
tthe Spur, the Cutter, and the Throat. 

‘The Serew—No. 1 ‘The Spur—No. 2 


‘The pitch of the screw determines the speed The length of the spur must conform to the 


fat which the bit will bore. Hence, the kind pitch (or speed) of the serew to make the 


ThelRWINBit 


‘cutting amooth and easy. 


Reg.US. P. 


dhrough 
That's why IRWIN. Bits 
have, roomy throats;—they can't “choke” 


stharp, and evenly balanced, otherwise the and “clog.” 


1f you want to bore easly cut, smooth holes in ALL. kinds of wood, —holes 
that are “cut true clear thru,"-vaske your dealer for the IRWIN Bit Look 
for the IRWIN Trade Mark on the shank of the bit and the IRWIN 
Guarantee Tag. These are your protection and assurance Of IRWIN Boring 
Service. Get our booklet, "How to Select, Use, and Carefor Bits.” It'sfrec: 


THE IRWIN AUGER BIT COMPANY 
WILMINGTON, OHIO 
Originators and Sole Manufacturers of the IRWIN Bit 


BUILD UP Your KIT 
for GREATER PRECISION 


Let every tool you add to your kit fit you for better precision 
work. Add the finest tools you can bi 


BROWN & SHARPE TOOLS 


They give you the accuracy necessary for producing better work 
and more of it. 
Weare constantly studying the news ofthe Machinist, Toolmaker and Garage 
Mechanie, and are frequently adding few tools and improvements to ou exten: 
hive line—it wil pay you to keep our Small Tool 
Catalog on hand asa relerence book and buyin 
izle for precision tools 

Write today for Catalog No. 28 
Also ash us about" New Tools by Broxcn & Sh 


BROWN & SHARPE MFG. CO. 
Providence, R. I, U.S. A- 
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How to Fasten Casters to 
Angle-Iron Legs 
PEAIN angleiron logs, which are used 
juently on office furniture such as 


| fing cabinets, drawing tables, and racks, 
can be improved if provided with casters. 


Dns 


‘This can be done by using a piece of pipe to 
form the socket for the shank of the easter 
land fastening it in the angle by either of the 
methods illustrated. One in by welding 
and the other by drilling the angle iron for 
1 in. round head screws and tapping the 
pipe to suit.—J. R, 


Cheap Shop Floor Made of Earth 
and Iron Chips 


JN _THE outside shop, blacksmith shop, 

‘or even a garage used for trucks, 
serviceable floor may be made at practically 
no cost if iron or steel chips from the ma 
chine shop can be obtained. ‘The earth 
floor is pounded down solidly, preferably 
with a layer of clay, or earth and elay, on 
the upper surface. “Over this a mixture of 
steel chips and salt is placed to form a 
‘covering }4 in. or more in depth, Sprinkle 
water over this and tamp it down solid, 
‘The masa will soon rust and form a covering 
almost as hard as cement, 

Unless the crust is broken, this floor will 
stand an unusual amount of usage without 
breaking up. This isa practice followed by 
some blacksmith shop owners, and if there 
in. blackamith shop near by, an inapection 
‘of the floor probably will show how the 
particles of iron chips have mude a sub- 
stantial floor, whether salt haa been added 
cor not to hasten the rusting.—G. M, E. 


Spring Nut-Locking Ring 
Quickly Put in Place 


A SIMPLE nut-locking device, designed 
and used by J. C, Huffer, a Denver, 
Colo, mechanic, a made and fitted in place 
Bend a length of spring steel wire into 
tthe form of a circle and loop the ends A.A 
0 that the points 
BB project within 
the inside diame- 
ter. Enlarge the 
circle by pressing 
together the loops 
and slip the lock- 
fing ring over the 
end of the bolt 
until it is in place 
against the face of 
thenut. Then re- 
Tease the loops #0 
thatthe points 
will spring into contact with the bottom 
of the bolt thread, exerting sufficient radial | 
pressure to keep the device in place under | 
shock or vibration.—LeLanp F, Jaatss, 
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lass Disks Quickly Cut with 
Glass-Cutter in Lathe 


“TE cutting of cireular glass disks for 
ages, ammeters, headlights, and the 
like, can ‘be done expeditiously’ with an 
ordinary hand glass cutter mounted in the 
tool post of a lathe. A flat board or block 
with a smooth surface is mounted on the 
faceplate and the glass is secured to the 
wood by means of a piece of paper glued on 
| 


There’s a RIGHT File for abrad- 
ing and shaping every surface of 
metal or wood. Have you got 
Calgoo rather a the exact files needed for the 
bing ihe tool ety gato the fu of the outdoor work in hand---today? 
{lass and gage the siae by turning the lathe 


and using a pencil to mark the position of | 
the cutter, The cutter is then fed to bear 


it as heavily as in making a cut by The most economical Files 5 you 
ter heriaiaess'©| | can use are NICHOLSON. 


utline, and the glass is removed before the 


flue dren ‘The waste edge ofthe glass are Ready-sharp from thefirst stroke, 


then removed in the usual way by tap- 
ping them lightly —M. G. | 


edgeholding to the last--a file 


Chucking Fixture for Bolts | for every purpose. 
(A. SPECIAL fsture for chucking hexag- 
‘onal head bolts in a lathe while chasing Your dealer will advise which 


the thread farther down the bolts and cut 
ting them off short, was made as shown. | 
By using a series of split collets with inside | 


diameters to correspond to the bolts being | 


NICHOLSON Files you need 


1 MsaMIQHOLSON et Besard Fe to 
Rishpea “ulteoe wethe 
evine te mith 2 SICHOLEON 
2 Sir ieete Pict Giz eRICHOUSON einck 
Mul Fie""sor" sharpening proning shears: 
the chuck and diapram, showing Get vous handenw ready for Spring dates 
att Ee ett hela oles 3 Sah TREROTSON Es Peper et 


machined, one fixture will serve for several 


“cevcezes: NICHOLSON FILE G 
of the bolts, and a taper is turned tn, one | 
slit cols slam Trove and PROVIDENCE, RHODE ISLAND 


that a drift may be used to release the bolt 
and collet if they become jammed.—C. 0. 


Do you lug your battery 
to have it charged? 


Do you put off lugging it unti fails to give 
good results? 
How many concerts do you miss or only half 
hear? 
With ‘Tungar—the go-between—from the 
house lighting circuit to storage battery—you 
fare prepated for best resulta always, 

turn ton and leave it. It charges your 
iry while you sleep. Its coat of operation 
In low. "Tt makes convenient the necessary 
charging that prolongs battery life. 
‘Tungar has no moving perts 9 cause trouble, 
Its certain, clean, quiet. 
Good for the auto battery too—the same 
Tanger 
See tatany good electrical shop, or write 
for Uterature. Address Section P-A. 


‘Merchandine Department 
General Electric Company 
Bridgeport, Connectcat 


Battery Charter over 
Anernating Carvent. 


Charge em at Home, with 


lungar 


[BATTER no RY_ CHARGER 


GENERAL ms, Se PRODUCT 


A 


cof book for full details 


$25.00 in PRIZES 


moun RADIO 
RECEIVING SET 


Sondandef he Wort 


at stecanee 


‘See top of page 6 in front 


‘COLD PIPE BENDERS 


sana woTon oraurea 
[rine tue pene we PE - 
wna wake eerie tASIO ro os] 
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Pry Bars and Spanner Tools 
Made from Spring Blades 


“THE pry bar and spanner tools illustrat 
‘ed were made to expedite the work in 
8 busy auto repair shop. Their «i 
negligible inasmuch as broken ear springs 

provided the material 
‘The pry bar was designed for general 
at sed in 


Marea 
est TOOLS 


Losers spur 
Saat extents 


WO OF THE 
nae WAM Uses FoR 
Tumi SSPANWER TO — 
Boca on 

A FLrvoMteL WITH GUAR FACE 


TOPCMING A 
Seu ne 
Wea Te 


places. As 
and replacing casings, it has also given 
good service. The ends will hook or un- 
hook the majority of fasteners on split 
‘The spanner tool has many uses. With 
it a flywheel may be gripped and turned, 
transmission and timing gearm twisted on 
their shafts, and key slots and setscrew 
holes lined ‘up. The double ends serve 
either for pushing or pulling. For ex- 
| ample, the tool is used to collapse a split 
tire rim by butting the straight end against 
| the inside of the rim and hooking the oppo- 
site end over the other end of the rim. 
‘These tools are each about 2 ft. in length 
‘and the ends are quenched while hot to 
retain some of the tempering, so that they 
Will not be too soft.—F. L. W. 


Inking Small Circles 


JRAFTSMEN who have occasion to 
‘draw many small circles, as in struc 
‘steel work for indicating rivet holes, 
‘map drawing, often 

in preventing the small circles from fille 
ing up. This is be- 

‘cause the pivot leg of 
the drop bow pen 
drops so far down 
that the thicker part 
of the point, touches 
the pen. A. paper 


sleeve, applied as 

shown, will prevent 
|this.—P A, 
| Dascrxe. 
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Secrets of Success in Grinding 
Thread Cutting Chasers 


By John L. Chambers 


JF ALL the tools used in the metal 
trades, few are more abused or less 
understood than the chasers used for cut- 
ting threads on pipes or bolts. Chasers 
become dull from use and misuse and must 
be resharpened. Yet to recondition them 
properly requires care and experience. 
‘The terms used to 
“lip,” 
learance.” Referring to the illustra- 
tion, it will be seen that a common lathe 
tool, set against a bar of stock, has been 
used to show the meaning of the terms and 
their application, 
‘Allathe tool with a flat top is said to have 
no rake or lip. When used to remove or 


Rocce uP 


ean Goro 
oT enue ANCL 
1 
See aeNE 
} 2 renee 
LEAIANCE 


Toko 
(a 


Haw the, chanars should and should not tbe 
‘treuind, nnd anglas forthe itp and ead’ 


turn off metal, it pushes rather than euts 
the chip, consumes much power in the 
operation, and leaves a rough and unfi 
lahed aurface. If the tool ia ground with « 
receding slant, it will curl the chip and 
takes lesa power than the flat top tool. A 
tool so ground has lip or rake, and gives a 
very good finish to the work. 

‘Too much lip or rake reduces the eross 
section of the tool immediately in the rear 
‘of the eutti it cannot, therefore, 
‘carry away the heat fast enough and burns 
readily, a1 to gouge and dig in. 

or “‘throat” desig- 


nate the part that first enters the stock or 
pipe; it is a tapered section on the first 
three full threads of the chasers. 

earance” is the backing away of the 


below the cutting edge. Without clearance 
1 Inthe tool would rub and soon burn from 
the heat generated by the friction. 


Like Other Lathe Tools 


Since a pipe or thread chaser is only a 
multiple cutting tool, the same rules apply 
to it. When imperfect threads are cut on 
| either bar or pipe stock, a diagnosis should 
| be made from the standpoint of the fami 
| lathe tool. 
New pipe chasers often give trouble by 
| not having enough lip and chip clearance 
ground on the front cutting faces. The 
| proper lip angle depends much on the hard- 
ness of the material to be worked. The ap- 
pended chart gives the proper angles for 
‘varying hardness a of stock or pips. 
(Continued om pace 48) 


BSTTER SHOP METHODS 


87 


Remington 
Portable Typewriter 


At home, by every member of the family—in 
the office—on the road—in camp—on shipboard— 
under conditions familiar or unusual—the Remington 
Portableis the universal machine for personal writing. 

Its compactness,convenience and completeness make it 
the machine that everybody can use to best advantage 
—at every time and place where there is writing to 
be done. 

Has the Standard Keyboard and fits in a case only 
four inches high. 

Takeanyuser’s advice and buy aRemingtonPortable. 

For sale by over 2,500 dealers and Remington 
branch offices everywhere. 

Write for our illustrated “For You, 
For Everybody". Address Dept. 67 


Remington Typewriter Company 
374 Broadway, New York 


Biiboas for Revineten 
ar'50 cents each, $5 a docen 


file Comer ett 


ay in 354 moe 
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Radio Course FREE 
enn tng rrr cnr 
er a ea 
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Roe es 
Earn While You Learn 
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Send Coupon Now 
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Success in Grinding Chasers 
(Continued from page 87) 


The end of the lip or rake should termi- 
| nate in a generous radius to cause the chip to 
curl when striking the chaser. If ground 
‘with a sharp comer, the chips may break or 
become clogged, thus marring and spoiling 
the otherwise good threads. 
‘The operator has no control over the 
clearance of the threaded portion of his 
chasers, and if it is not sufficient to cut good 
threads, the chasers must be discarded. The 
clearance of the throat or lead of a se. of 
| chasers must frequently be reground, as 
this constitutes the rough cutting part of 
the tool, and becomes dull from wear 
caused by the seale and grit embedded in 
the outer surface of the stock. This clear- 
ance should be a little greater than that on 
the threaded part, and must be ground 
alike on all members of a set. Great care 
must be exercised in this, so as to secure 
even cutting and the same removal of 
‘stock by each individual chaser 

‘The angle of the lead will vary slightly 
with the kind of stock worked upon; a long 
lead will cut true and easily, while a short 
lead will start hard and cut hard. 


Grinding the Relief or Heel 


A relief or heel is ground on the back edge 
of the chaser teeth, aa shown, to prevent 
them from tearing off the threads. It 
should be deep enough to cover the whole 
depth of the teeth. The grinding should 
be done on sing a swivel 
hee 


ilable, the work 
common type of bench grinder, Lut good 
| judgment must be used to grind all of a 
‘set in the same manner. 

Referring to the illustration on page 
No. 1 is correctly ground 

Number 2 has too 

negative clearance in the throat, and 
heel at all, ‘This set of chasers would tear 
off the threads. Number 3 has too much 
lip, and while it would eut a good clean 
thread, it probably would cut a ¥ery wavy, 
thread and would be apt to break because 
‘of the deereased eroas section of the deeply 
ground lip. Number 4 has not enough 
heel and would strip off the top of the 
threads. It also has no lip, and would, 
on steel, only push off a chip, tearing off 
the threads completely and requiring much 
ower to operate. Since it has no clear- 
nce, it would rub and heat 

In all threading, good lard oil should be 
‘used, oF a suitable preparation for cooling 
and lubricating at the same time. 


Leather Liner for Shop Anvil 
Lessens Sledge's Rebound 


| A LEATHER liner between the shop 

| AX anvil and the anvil block wil lessen 

| the rebound of the hammer, according to an 

| old ‘and experienced foundryman.” The 
liner does not make the blows of the sledge 
the les effective, but it does take of 

Something of the sharpness of the upward 

rebound 

| The most practical height for mounting | 
an anvil ia, according to the same authori 

so that the top of the anvil comes to the 

level of the workman's Sst. when he is 

standing beside the anvil with his hand 


| hanging naturally beside him. With an 
anvil so mounted, there is a minimum 
waste of energy.—A. L. | 


| You can come close 
toa 100% machine 


Start with the thought that 
this stands for a certain pro- 
duction-figure. That figures 
are your only guides in get 
ting there with the output. 
Note the rate of production 
you start with, as registered 
by a Veeder Counter. Note 
the room for improvement— 
then watch it REGISTER, as 
better metheds and mechanical 
refinements increase the output! 
Every gain is recorded, every de- 
velopment OK'd, when you're 
working toward a '100% machine 
with the help cf a 


COUNTER 


‘The small Revolution Counter be- 
low registers one for a revolution 
of a shaft, recording «machine 
Though 


cial 
tor 


ward the counter subtract, 
47 sna) Seal etary 

intr, to reper rcipreraing move= 

‘went of small machinen, alse $200, 


‘The Revolution Set-Back Counter 
below records the octpot of any machine 
where a shaltevolition indvates en 


Ratchet 


Sets tack to ato from any fre by 
Siting bolo erg Sloped vi 

jared Price wthtfoor fgure-whede 
Se hateate, $1000 aabpect to de 
‘unt. Cat le then one sce” Set 
HR tay ttt Cote rd 
pene 31300. 


The Veeder Mfg.Co., 


44 Sargeant St, Hartford, Conn, 


Simple Threading Method Saves | 
Time on Difficult Jobs 


By Joe V. Romig 


fon those piston rods and 

nds just as itis, and not a 

cent more,” said the night superintendent 
division foreman. 

I, I'l try out another new man on 

‘tonight,” the foreman answered, 
"You see, all of the old hands threaten to 
quit iT put them on that miserable thread- 
ing job." 

‘And so he put a new man on the old 
30-in. lathe, which had been tooled up to 
turn out large compressor piston rods. 
Usually everything went well until the 
operators eame to finish the thread on the 
cross head end of the shaft, This thread 
had to be a perfect fit with no play tm a 
hardened gage, and had to spot up well 
‘on both sides. 

‘The rate for both roughing and finish- | 
ing operations was $7 a rod, and one rod 
‘was the shop's record production for a good 
night's work, providing the operator had 
luck when finishing the threading. As 
all work had to be passed by the inspector 


betore a piece rate slip was made out 
the operator, there was no chance of pass- 
ing off imperfect work, 

‘Out of the five men lined up at the time | 
clerk's office, Frank was selected for the 
80-in. lathe, and was taken over and shown 
the lathe, the job, and the print. The 
foreman éxplained ‘the details, and asked 
Frank whether he thought he could handle 
the job. Prank wanted to know the rate 
for the piece, and when told, smiled to 
himself and asked where he could find the 
rough shafts, He 
and by midnight had the shaft ready for 
threading. 

During the lunch hour, a neighboring 
machine hand made himself acquainted 
‘and told the new man the whole 
fof the miserable piston and rod 
told him how hard and close the inspectors 
hheld one, and how at least six men had quit 
tthe job cold, ns they could not make any 
‘money on it, 

Frank was one of those who listen well 
and say little, but he thanked his informer. 
‘When the power started up, he ground a bit 
into a well-lipped roughing tool 

first light cut, he checked 
the thread line, to see that alll was set and 
correct in the lead, and then tore out good. 
chips until the thread was roughed out. 

Ignoring the offer of a spring tool holder 
from the hand across the aisle, he ground 
another tool, which he set in his left hand, 
‘solid tool helder, and proceeded to finish 
the thread. A finished shaft lay on trestles 

Continued ow daze 00) 


Why they stick 


On the ground floor of the tele- 
phone bulking = man, worked at the 


higher and higher: fre broke out in 
nearby buildings. "But still the man 
at the test board stuck to his post: 


keeping up the lines of communica- 
tion; forgetful of self; thinking only 
of the needs of the emergency. 


On a higher floor of the same 
building a corps of telephone opera- 
tors worked all through the night, 
knowing that buildings around them 
were being washed from their founda- 
tions, that fire drew near, that there 
‘might be no escape. 


It was the spirit of service that 
kept them at their work—a spirit be- 
yond thought of advancement or re- 


ward—the spirit that animates.men 
and women everywhere who know 
that others depend 


the every-day spinit of the Bell System. 


‘The world hears of it only in times 
‘of emergency and disaster, but it 
pret al the tine behind the sens 
thas its most picturesque expression 
in those who serve at the switchboard, 
but it animates every man and woman 
im the service, 


‘Some work in quiet laboratories or 
at desks; others out on the “highways 
of speech.” Some grapple with prol 
tera of eam ast science; some 
‘with maintenance of lines and equip- 
ment; others with office details, 
all know, better than any one else, 
how the safe and orderly life of the 
People depends on the System—and 
all now that the System depends on 


* BELL System® 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy, One System, Universal Service, and all 
directed toward Better Ser seas 


$25.00 in PRIZE 


oie toed ate a 


ge suo, WABASH AVE, uA, 


See top of page 6 in front 
cof book for full details 


SIX MACHINES IN ONE. 


‘bites Ws Tors fa ke 


Bote 


W.B.& J. E. BOICE 
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Memo Pad tinued from pe 
ft will need to make a good tube set behind hia lathe, and it was on this rod 
A Kellogg No. 501 variocoupler Shet the foreman hed shown hin. whet. ft 
A Kellogg No. 605 variable condenser ‘Was required to pens inspection. Reuching 
A Kellogg No. 2 tube socket ‘over, he set his calipers and finished the 
A Kellogg No. 505 miniature condenser thread to this aise without trying the gaue: 
A Kellogg No. 503 mounting ‘Then pulling away the tail center, he tried 
A Kellogg No. 609 radio resistance on the gage, much to the wonder and 
A Keltogs No. S02 diel Stesersat ef the werkanen around by 
A Kellogg No. €9A head set nd ‘alld the foreman te ove, whether 
A Kelloggs No: SO hoootat {he dewan correct With the job nbed 
A Kellett oviten ana seiten points tea e docks both men und foreman knew 
A and Befattories and cabinet thet ther new buddy was fel workman 
A Detector tube Tate Frank exglsied Sis syveam of 
Kellogg radio equipment 1s recommended ‘arcing fone: 
for several reasons “Set your compound head at 30 degrees,” 
First — It is easy to install and sis- ‘he said, “and throw in your gear and screw 
ple to operat si penn a nae mal ‘cut, and check for 
itch, ind a roughing tool to cut only 
Second — It is built of the highest z= 
grade/anterial 10 give the best posible ou the Sowers a at bared dh i 3 
art tool is ground with a good lip, it will eut 
Third — It is electrically and mechan— freely, does not tear like the usual tool, 
scaliy correct and will lant’ Lite thee, stake bei el 
Fourth — It is built by the Kelloj z me ae Feel road ent 
seltchitard 2a'S,ballt by the Nelloes, | sine ian canes se anh 
ufactured high grade telephone equipment ore The Fass site toe three Wi 
Tor" the’ past 25 year fat ide ofthe Shing tol, Upon rene 
Fifth — Every Kellogg radio part is ‘the left side of the thread on the sides 
GUARANTEED by’ the nanctscturer. father tan on the root diameters. The 
enantiog for diame 
“Use, is the test.” other way in checking 


‘or measuring the diameter.” 

He used broad feet on his calipers, which 
bottomed on the sides of the threads us 
shown. In this manner, if a lathe hand 
hhas a perfect sample to go by, he can 
readily caliper the sides of the thread and 
duplicate the size on his own work. 


Pin Fastens Piercing Punch to 
Its Holder 

PIERCING punches are usually held 

with a setscrow, or the punch is headed 

over the end. I follow neither of these 

methods, but ream the punch holder with a 


that eyes may see better ana farther 


Get Closer— 
Broaden your horizon! 
Te view up the rushing stream, the hole on 
the far side of the lake where the bass bit so 
well last season, the awkward heron just ahead— 
all outdoors is within reach through these powerful 
glasses. 
For seventy years Bausch & Lomb have been 
engaged in making the highest quality of optical 
seeds They now offer tis latest and best 
tereo-Prism Binoculars. Sturdy, compact, light 


taper reamer for about 14 in, from the back. 
‘Then I drill a hole in the end of the punch 
and slot the punch with a hacksaw, as 
shown. 

‘A pin is driven into the hole in the punch 
to expand the end, so that there is no chance 
of the punch's pulling out.—S. L. Rowers. 


Length of Rolled Belting 


COMPUTE the length of a roll of 

belting, measure the distance from the 
‘outside of the roll to and past the center 
as far as the first inside turn; in other 
words, the radius of the roll, plus the 
radius of the central hole. Then multi- 
ply by the number of turns and multiply 
the product by .2618—J. H. Moore, 
Toronto, Can. 
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Winch for Light Work Operated | 
by Air Drill Motor 


‘OR hoisting corrugated steel we use a 
winch operated by an air drill mot 
although an electric drill motor would se 
the purpose just as well. ‘The winch was 
built beeause the hoisting engine is usually 
cccupied with heavier and more inportant 

work, 

‘The method of mounting the drum and 
motor, constructing the bearings, and ar- 
ranging the brake are sufficiently illustrated 


2'0F the rake’ and shalt 


in the accompanying details. If an ordi- 
nary alt motor is used, a three-w 

should be placed at the connection to the 
fir hoge and opened to the atmosphere 
when the rope is being lowered. This will 
relieve the back preasure and allow the rope 
to descend much more rapidly. Should » 
double-acting air drill be used, however, 
the three-way cock will not be nécessa 
Hamnent A, StmickLer, Buffalo, N.Y. | 


Closing Door of Stockroom Cuts 
Off Electric Lights 
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for Economical Transportation 


What Transportation Means 
to Civilization 


Civilization is the result of 
change of individual thought and 
the product of thought. 

This interchange depends entirely 
on transportation. 


For transportation of products of 
people in the mass, major trans 
portation units such as ships and 
railroad trains are most econom 
ical, yet limited to fixed ocean 
lanes or tracks on the land. 
The automobile has passed the 
railroad in passenger transporta 
soon surpass it in 
handise 
It is not limited to mass move 
ments nor fixed routes, but oper 


ates economically even for a single 

person ot for few products, over 

highways and byways. It links 

city and country, pioneer settle 

ments with railroad trunk lines, 

nd unites all America in one co- 
ive community. 


supplying the public with 
modern, fally equipped automo. 
biles that deliver the utmost per 
dollar in economical transporta- 
tion and average the lowest cost 
per mile, we feel that we are an 
important factor in still further 
extending the benefits of civili 
tion and. progress to every home 
in America. - 


Prices f. 0. b, Flint, Michigan 


sso 
335 


date 


Four Peas Sedanette 


Coupe $680 Five Pass. Sedan 
850 Light Delivery, 


510 


Study the Specifications 


any, Detroit, Michigan 


Motors Corporation 
The Standard 


10 GUIDE 


Save You $5% to $500 


ER 
inner or the man who we 
but radio before he begins. 


every question of the radio 
nts to know 


difficult point is made doubly clear 


post paid 50 cents. 


LAR SCIENCE MONTHLY 
th Street, New York City 


No hole can be 
drilled out of 
reach of the 
N “YANKEE” 
Ratchet Tap Wrench 


With the tion of the in- 
genious. “Yan! Ratchet and 
the sliding cross-bar, you can tap 
threads in holes close to walls or 
shoulders, in corners, and even in 
cramped places where there is only 
Toom'to move the bar an inch in 
either direction. 

‘The “Yankee” Tap Wrench has 
the same Ratchet movement found 
in the famous “Yankee” Drills and 
Screw-drivers. A finger touch on 
the ratchet shifter gives you right 


om 


mbin 


hand, left-hand, or rigid adjust- 
ment 
Friction device holds sliding 


cross-bar central, or at either end 
Bar can be removed entirely for 
packing in tool box. 

Knurled head makes it easy to 
start or back out taps quickly with 
the fingers. 

No, 250 
chucky 86 fn 
No.251 

7/8in. Holds w 


Length, 3% in. Diameter 


Holds up to 3/1 in. tape 


Length, Sin, Diameter of chuck 


in. taps 


1251—Length, 13 in. —for wo 
ng reach—otherwise same as No.251 


EE" Tools 


‘Tool Book Mailed Free ‘ 
Mlustratons and. deserip- 


one tea about che lh 


entire line of ingenious ; 
SYANKEE™ ‘Tools thie S 
muscles. Wate for it 


Nortu Bros. Mrc. Co. 
Philadelphia, U.S. A. 


“YANKEE” 


TOOLS . 


Make Betti 
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Colonial Desk Richly Repays Building 


‘0. DESK will look i 

better in_ your home 

than the Colonial writ- 
ing desk illustrated at the 
right, Combining utility with 
beauty to a superlative degree, 
it is the type of furniture that 
becomes more attractive as age 
deepens the color of the wood, 
and the polishing of long usag 
makes the surface richer and 
more varied in tone. 

Designed after a genuine 
antique of especially fine pro- 
portions, this desk is 3 ft. 6 in. 
high, # fe. 8 in. wide, and 21 in. 
deep. The drop leaf is sup- 
ported by two pulls. 

There are four large drawers 
and ten small ones, two of thi 
latter being concealed behind 
the door of the “safe” com- 
partment in the upper case. 
Alongside this compartment 
are two narrow, vertical docu- 
ment cases with blind fronts 
that make them, when properly 
fitted, quite ‘inconspicuous. 
These can be fitted with secret Bi 
locks if) the builder wishes 

Solid mahogany is used for the visible 
parts and whitewood or other inexpensive 
stock for the unseen portions of the frames 
and drawers. Although the details follow 
the Colonial construction in the use of 
solid stock throughout, three- or five-ply 
veneers can be substituted for the drawer 
bottoms and elsewhere. 

The inlays add largely to the beauty of 
the desk but can be omitted, if it is not 
wished to spend the time necessary to 
apply them. The front feet can be carved 
with very little difficulty, and there are 
two ways of doing it. The easiest is to 
rough out the feet approximately to the 
shape shown and then carve them by 


cof writing. dk bated om one of the, amp 
pint Neo. 3t contalne the compl 


hollowing with a gouge. ‘The other is to 
carve them in high relief so that the curves 
are rounded out instead of in, 

The hardware should be brass or bronze, 
and Colonial in design 

A desk such as this deserves to be French 
polished by a professional, but good results 
can be obtained by the amateur ifthe inla 
are shellacked, the wood stained with dark 
mahogany, and six or more coats of very| 
thin orange sbellac rubbed with pumi 
rotten stone, and oil 

A complete bill of materials and the| 
more important constructional details ure 
contained in Blueprint No, 21 in the Home’ 
Workshop series, 
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will fit into 3¢-in. grooves in the rails 
andstiles. The frames are screwed to the 
bback and are fastened to the front stiles, 
either by tongue-and-groove joints or butt 
joints secured with amall finishing nails. 
Either do-veled or mortise and tenon eon- 
struction can be used. 

‘The back has two narrow panels 103 
by 2436 in. and one large central panel 
16 by 2414 in. The construction of the 
front is rm: xin the illustration. The 
boards are 11 ft. by 2 ft. 2 in.; panels 93¢ 
by 2284 in, 

Each pedestal contains locker with 
shelves, although sometimes it is worth 
while to make drawers, as shown in the 
circular insert. When space is at a pre- 
miu, close up one of the compartments 
in front and leave it open at the end for 
book shelves, as shown in the other insert. 
‘The front of the shallow drawer in the 
center is. 3 by 20 in, 

Complete details of this desk and a bill 
of maveriais are contained in Home Work- 
‘shop Blueprint No. 20. 


Combination Desk, Cabinet and | 
Book Rack Occupies Small Space 


YY THE use of wallboard 
‘construction of the combina 
not, writing desk, and book: 
Page 94, is simplified and 
rially lessened. 

‘The desk was designed with the needs of 
‘8 high school or college girl in mind. For 
her use itis particularly appropriate, but it 
will prove serviceable in almost any home. 

‘The construction is most ingenious, #0 
that the desk ean be made with the fewest 
possible tools and in the simplest way. It is 
really made in three parts bolted together, 
and it ean be taken apart for convenience 
in moving about, 

‘The sliding desk top has strong, neat, 
samooth-working slides made by screwing 
two strips of flooring to the sliding 

(Continued om page 94) 


Coupon for Ordering Blueprints 
Blueprint Service Dept, 
Popular Sconce Btsnihly 
a Weat 80th Sts New York 


Gewtumen: 
Send me the blueprint or bluepri 
have checked below, for whic! 


soggg02 


ag0 


ogone 


Bi Girfs Cabinet and Desk. 


Name 


City ond Stat. 


“Something 
Better than can be 
Bought with mone 


The box shown was made by 
DNs Orleans sory gv 
Sind ie mows in New York 
iy. 


TOO EARL 

BIRTHDAY OR ANN 

VERSARY GIFT THOUGHTS! 
(or even Christmas!) 


Especially if you have Somebody in mind 
for a really “special” sort of gift—some- 
body who will be made “extra happy” by 
a gift that you made yourself—because you 
thought just enough of him (or her) to take 
just that much trouble to insure a gift of 
special value. 

“A LITTLE DELIGHTFUL LABOR LOVINGLY DONE” 
“the Wood Eternal,” 
richly artistic and uniquely beauti- 


able for any occasion—and one that 
terest, as it does in distinction, any sort of 


A 


on a few thin 
and behold} 
ful handmade 
surpasses in 
store gift—a gift that will be treasured for a lifetime. 
Sugi Cypress glove-box is a treasure. 


You can procure the necessary pieces of CYPRESS, “the 
Wood Eternal,” from the nearest lumber yard (or probably 
any planing mill or sash and door maker), but, of course, 
THE FIRST THING TO DO IS TO SEND RIGHT 
AWAY FOR 


FREE VOL. 26 % CYPRESS POCKET LIBRARY 


inguished novelty in Wood Finish presented to the ar- 
tistic public (And YOU can do it.) It reproduces per- 
fectly the famous Antique Japanese Driftwood Effects. Get your order 
in at once so as to give you time to decide what articles made of SUGI 

‘ypress you want to give, and whether to make it vourself or hire it 
done. The book tells all about it, gives many delightful ideas of what 
to make of lightweight Cypress boards after applying the wonderful 
Japanese “Susi” finish, and tells exactly HOW 10 DO THE WORK 
AT HOME. 


“The most 


DON'T MISS VOLUME 26. WRITE TODAY TO 
Southern Cypress Manufacturers’ Association 


1249 Poydias Bldg, New Orleans, La. of 1249 Graham Bldg, Jacaonvill, Fla. 


INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER 


DEALER'S, IP HE HASNT IT, LET US KNOW IMMEDIATELY 


are obtained only when your battery is fully charged. 


HOMCHARGER 
ih sem SIT eBay ec a ge ions 
setae ci cea te msi settee ari 
Iie cases eae ce enter ee 
hechar Wh So see ig HOMCHLARO ES ye oar ey 
pete re areca ek eee 


The HOMCHARGER te the only ba all of these NECES- 
Eki HOMGHARGINGfeuuray SEL POLARIZING Ph 


“AVE to EIGHT AM- 
PERE changing rate, TERS" APPROVAL — beautifully nished in 
tae 


ERWRI 
old gold UNQUALIFIEDLY GUARANTEED. OVER 9,000 NOW 


Sold a with ammeter, etc., by all good radio and electrical dealers for 
18:50 (825.0 IN'CANADA~ 
Sree Matin chy the HOMCHARGER 12 the BEST bavtery charer'at any price: 
MOTORISTS The HOMCHARGER will also charge your AUTO battery. 

The Automatic Electrical Devices Company 
131 West Third Street, Cincinnatt, 0. 
Lartest Manufacturers of Vibrating Rectiters inthe Werld 


Make Your Own | 


RADIO 
Receiving Set 


Use a blueprint of this two- 
stage regenerative receiving 
set with two stages of ampli- 
fication, which, under favor- 
able conditions, if a long high 
aerial is used, will receive 500 miles. 

The blueprint is easy to understand and contains work- 
ing drawings, instructions, and bill of materials. 

Price 25 cents 


Radio Map of the United States 


With Directory of Broadcasting, Government and Com- 
mercial Stations, Call Letters, Wave Lengths, etc. 


Price 35 cents 


POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York City 
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Combination Desk and Cabinet 


top in such a way that the tongues fit into 
grooves of two other strips of flooring 
screwed to the frame that connects the two 
cabinet ends. 

‘The end sections are made high so that 
clothes may be hung in them if there is a 
shortage of other closet room, in which ease 

ft rods should be suspended from 

the tops of the compartments to support 

skirt and waist hangers. Any arrangement 

of shelves, compartments, or even drawers 

‘can be worked out to suit the needs of the 

person who is to use them. Either doors ot 

curtains may be used to close the end sec- 
tions. 

| ‘The general method of construction is 

| the same as if wood panels were used, ex- 


cept that the plowed grooves must be made 
tosuit the thickness of the wallboard. Both 
the outside ends are made alike und the two 
| inside partitions are alike. 

‘The ornamental strip or apron on the 
under side of the front of the sliding top 
serves as a handle by which to pull it out 
and at the same time conceals the frame 
‘that supports the guides. 

| ‘The book-rack is made separately and 

| screwed in place at the back of the writing 
top, just far enough above the sliding top 20 
that the latter ean past underneath, 

In assembling the eabinet, the two under 
sections are placed about the correct dis- 
tance apart, the connecting frame is 
slipped into place, and four bolts are 

ghtened to draw the whole firmly to- 


‘The outside | 


imensions are as follows: 
Pull width, 3 ft. 4 in.; width of ends, 1 ft; 
idth of conter section, 1 ft. 4 in.; height 
2 ft. 1034 in.;" height at center, 2 
i depth, 1 ft. 8i¢ in, ‘The siding top 
ix 16 by 20 in., and the cabinet tops are 
18% by 22 in, 
proved to 
be an excellent material for panels of this 
kind. ‘The possibilities of decorating it are 
almost unlimited. Tt can be obtained in | 
several different finishes, and 
ties can be painted. ‘This permits the use | 
of stenciled ornament. 

If the woodwork is oak, a particularly 
effective finish is obtained by staining it 
dark oak, painting the panels a soft gray 
green, rather light in tone, and atenclling 
or painting freehand the decorative spots 

| or lines rich dark red, somewhat grayed, 
with perhaps a few’ small contrasting 
touches of green, a little lighter and brighter 
than the background color of the panels. 

‘The working drawings of this piece of 
furniture form the subject of Blueprint No. 
22 in the Home Workshop series. 
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Hinged Arm Delivers Hoisted 
Load within Barn 
A. HINGED extension supporting the 
hoist rope, as illustrated, is a prac- 
tical means of lifting hay and other sup- 
plies toa barn loft or other structure. It 
‘serves the purpose of the usual bolted arm 


that ordinarily supports the pulley when 
the load is being lifted, in that it keeps the 


| 
| 


Tiga Automatically 


oad clear of the wall, but the real advan- 
tage comes in delivering the load. 

‘After the lond is drawn to the full height, 
of the pulley, a further drag on the hoiat 
rope picks up'the load and earries it inside 

| the door. This saves time and eliminates 
the danger of accident eaused by reaching 

| outside to draw in the loud.—A. CP, 

| 

] Cleaning Polished Fe Furniture 


| NSVBR wash fue varnished furniture 
with soapy water, ‘The alkali in the 
foap will in time damage the finish. 

‘A good wash for even the finest French 
polished furniture is 2 tablespoons of erude 
sulphurie acid and the same amount of 
paraffin in a pint of water. Shake well 
before using, and wash the surfaces lightly 
and evenly, « small part at a time, drying. 
immediately. 


Cleaning Clogged Drains with 
Water Pressure 
Ww 
‘im 


HEN difficulty is. experienced in 
Keeping drains from becoming 
device may be con- 
home workshop to 
utilize water pres 
sure in keeping 


them open. It 
consists of short 
lengths of pipe, a 
valve, a length of 
garden hose, and 
a rubber sink- 
plunger connected 
to one end of the 
pipe with a hose- 


the 
plunger is applied 
tothe drain open- 
{ng s0 a8 £0 g0t 29 Method of connection 
tight aj 

possible, . ‘The 
Pressure will fush the clogged trap and | 
Soar the rain unless the obstruction 
exceptionally deep seated. —C. F. Grn. 


HE AUTOSTAT presents an entirely new 

principle in filament rheostat construction and 

radio takes another BIG step forward. 
No longer is it necessary to turn a “hair's breadth” 
to tune in that e/usive station, for with the AUTO- 
STAT you can give the knob a substantial turn and 
get a superfine adjustment. No other rheostat to 
date possesses the necessary “fineness” of adjustment 
to eliminate interference and “tube howls” under 
all conditions. But the AUTOSTAT, with its 
| micrometer adjustment, will positively give these much-sought-for results. 


| How It Works 


| Two parallel mounted resistance tubes are connected in series by a “microm- 
| eter-operated” slider—the length of wire in circuit depending upon the 
location of this movable slider. Forty turns of the AUTOSTAT knob are 
required to complete the variation from minimum to maximum resistance— 
| against one-half to three turns on others. 
This exclusive patented construction means: 

1, One full turn of AUTOSTAT knob produces finer tuning than a 

“hair's breadth” turn on any other. 

Economical—only two AUTOSTATS required for a three-bulb set. 
Greatly increased receiving range and clearness of signal 
A uniform change in resistance with each turn of the AUTOSTAT knob. 
Indestructible wire-wound fireproof lava resistance element, 
Unqualifiedly guaranteed. 


Popularly priced, $] 35 


Dealers 


‘The AUTOSTAT will be nationally advertised. And all HOMCHARGER 
dealers and jobbers know that when we say “advertising” we will dominate 
the field and convert their stocks of AUTOSTATS into cash QUICKLY and 
PROFITABLY. 

| AUTOSTATS come in neat individual boxes, which, in turn, are packed in 
“business-getting”” display cartons—with plenty of live dealer helps, and 
discounts that net real profits. 

Order a carton of AUTOSTATS from your HOMCHARGER jobber TODAY 
| —be the first in your locality to “‘cash in” on what is destined to be radio’s 
| fastest-selling filament rheostat. If he can't supply you, write us direct. 


Jobbers 


Write or wire for radio's most attractive merchandising proposition, 


| THE AUTOMATIC ELECTRICAL DEVICES COMPANY 


| 131 W. Third St., Cincinnati, Ohio Builders of Precision Rheostats Since 1914 
| 
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Ornamental Concrete Blocks 
Quickly Cast in Wooden Mold 
By Dale R. Van Horn 


HEN a few concrete blocks other 

than commercial sizes are required 
for masonry work about the home, shop, or 
farm, it is often posible to cast them 
‘quickly and easily in a wooden mold. The 
‘mold illustrated is one used by 2 landowner 
‘who wished to add substantial yet attrac- 
tive gateposts to a drive and to build four 
corner posts for a lawn fence. 

‘Two 1-in. boards 8 by 16 in. and two8 by 
14 in. were used for the outer forms. The 
pieces were fastened together with hinges, 
except at one corner, which was provided 
with a hasp and staple. The mold proper 
was made of 16 triangles. Eight of the 
shape marked A-D were 8 in. long and 7 in. 
high. The § like that marked B-C were 14 


4 
Rigukvieeaets 


fn. long and 4 in. high. Each piece was 
planed down from a full size 1-in. thickness 
at the base to 34 in. at the point. They 
‘were nailed to the outer form with finishing 
nails, care being exercised not to mar the 
surface in any way. The vertical edges 
‘were mitered to fit at the corners where the 
form was closed. 

‘A core was made from a block 6 in. square 
and 8 in. long, with a 1i-in. iron rod bent 
U-shaped toserve asa handle. The sides of 
the block were tapered to 4 in. square at 
the bottom to facilitate its removal. 

‘The mold was set on a smooth surface 
and filled with mortar after the core had 
been put in place. ‘The mortar was tamped 
down well and smoothed off on top. The 
asp was then unlocked and the sides 
‘swung away from the green block. 

‘The same principle may be used for pro- 
ducing various types of blocks and faces. 
For instance, a good cobblestone effect can 
bbe obtained by using a lining of four sheets 
of galvanized iron dented irregularly with a 
ball-peen hammer. Wooden strips can be 
‘used for producing panel effects, 

Giving the mold two or three coats of 
varnish or thoroughly oiling or greasing the 
inside is recommended but not necessary. 
If not done, at least wet the mold thor- 
oughly before placing any concrete in it. 


Testing Sand for Concrete 


WHEN mizing concrete, be sure that 
the sand you are using is of good 
quality. Test it by stirring a little ina 
lass of- water. If it leaves the water 
Clear in settling or with little diseolora- 
tion, it ia usually excellent for use with 
cement. 
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a brisk, bracing spin - 


into the country, over 
any roads, at any speed, up 
any hills you choose! 

“Let me show you that mo- 
torcycling — with a Harley- 
Davidson — is ‘the greatest 
sport in the world’. And the 
most economical, too, for it 
costs only two cents a mile 
gas, oil, tires,’n everything. 

“Come out with me! Tam 

‘our Harley-Davidson 
ler —an’ I'm waiting to 
give you a demonstration 
ride, any time! Maybe you 
don't know about my new 
Pay.as-You-Ride plan, Let 
‘me tell you about it”. 


Harley-Davidson Motor Co. 


Wisconsin 


Meee ie 
orig 
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Harley-Davidson 
‘The Motorcycle 


cn ae 815 ta why a your pre 
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Automobile Front Wheel Hub 
Forms Bearing for Grinder 
A 


GRINDER with ball bearings that 
will give much better service than one 
mounted in makeshift bearings made from 
pipe fitting, can be assembled cheaply from 
2 discarded automobile front wheel hub. 
‘A bolt is used for the mandrel and a block 
‘ot wood forthe pulley. 
‘Thenecesary parts usually can be picked 
up from the acrapheap, and the only cost 


in in having the bolt threaded to suit the 
outside cone and locknut. To assemble the 


ers, TRADED ADWUSY 
oem, Tae cone 


grinder, the pulley ix made fast to the bolt, 
tthe large cone is then slipped over the bolt 
and centered squarely, and Babbitt metal is 
‘poured into the space between the bolt and 
the cone. The parts are then assembled aa 
a regular axle spindle, with the exception 
that two large washers and an extra nut are 
used to clamp the emery wheel, saw, oF 
‘other wheel. 

‘The post or pillar for mounting the man- 
rel may be an upright plank with one large 
hole and several smaller ones to suit the 
holes in the hub. After the stand is 

famall rope ean be wrapped 
und the wheel end of the bolt by a helper 
and used to turn the mandrel, while the 
builder of the 
with a chisel oF 
provised tool rest. 
Orleans, La. 


Shipping Case for Pictures Has 
Rubber Shock Absorbers 


HE shock absorbing shipping case 
illustrated is one I designed for valu- 
fable pictures. It meets all the require 
ments of modern transportation and is 
‘being used by one of the largest advertising 
firma in the world. 
‘A standard ease ia built around the pie- 
ture or object to be shipped. Heavy rubber 


PF. R, Krepincen, New 


ILL wanted to make his radio 

set as quickly as possible. 
Bue at the very ig there 
was a delay in getting his panels. 
It wasn't a long delay, but he 
was impatient and wanted to 
make every hour count. 

You, Bill, and every radio set- 
builder can avoid such a delay by 
getting Celoron Standard Radio 
Panels. You don't have to wait 
for your panel to be cut. There's 
no extra expense for cutting to 
your order. You goto your dealer 
and give him the size. He has a 
Celoron panel which you can 
carry home with you at once, 
ake or ae ate 


re Soweto wt Ber 


When every hour counts 


Each panel comes trimmed and 
wrapped separately in glassine 
paper to protect the surface. On 
‘each one are full instructions for 
working and finishing. 

Celoron makes an ideal panel. 
It is easily worked, machine 
drilled and tapped, and will en- 

rave evenly without feathering. 

Feta high serface and volume 
resistivity, high dielectricstrength 
and low dielectric losses. 

Select from these sizes the one 
you need: 


i er ha at 9 sched 
tm deg by amber the 1 908 


Diamond State Fibre Company 


BRIDGEPORT (near Philadelphia) PENNSYLVANIA 
BRANCH FACTORIES AND WAREHOUSES 
BosTON ‘CHICAGO ‘SAN FRANCISCO 


tices in Principal Cites 
‘Im Canadas Diamond State Fibre Company of Canada, Limited, 248 Carlaw Avenue, Toronto 


C 


CONDENSITE 


ELORON 


Ptr RADIO PANEL 


bbands are fastened to the case and to the 
frame or to blocks attached to the frame 
or other article. ‘The screweyes used for 
this also serve as turnbuckles to tighten the 
rubbers. ‘The method is especially useful 
for shipping pastel and charcoal drawings. 


J. Tompson, Brooklyn, N.Y. 


$25.00 in PRIZ! 


See top of page 6 in front 
of book for full details 


Aire You Reaching for the Cruth? 


iewesting science of hey 


fre yo born under 2 Tacky war? I wil tel yu FREE, the most 
sescadag saisiogsenl interpretation’ Gf the Zofiae Senos were 


For operating 
WD-1L Tubes 


The Red Seal 
Radio Sparker 


Lasts nearly 3 times longer 


The Red Seal Radio 
Sparker is especially de- 
signed. for operating the 
W D-11 dry battery tube. 
For instance, a 2-cell Radio 
Sparker will longer 
service—nearly 3. times 
longer than a single cell. 
Radio Sparkers are spe- 
cially designed for radio 
use, Connections between 
cells are soldered insuring 
perfect contact. Remember 
the name—Radio Sparker. 


The New Manhattan 
Genuine Bakelite Line 


In the new Manhattan Vatio- 
meterand Varlocouple, Genuine 
Bakelite gives highest insulation 
and: freedom’ from mechanical 
roubles. The amoust of metal 
{ed ha been reduced to a mini= 
mim, electrical lomes are there- 


fore low. A Bs mounting 
lock ‘permits installation on 
metal panels, Heavy “pig-taile™ 
positive contact and 

sic omraton, Varocoe 
ives complete control up 0.700 

Meters. Variometer has wave 


Tength of 170 to 490 meters. 

fankattan Hakelite Knobs 
precision, quality, 
fine 


and 
perfect alignment, extre 
‘lear engraving, 

For quality instruments, 
for Manhattan Genuine Bakelite 
‘when buying variocouplers, vari- 
fometers, knobs and dials, 


For Ignition — 
Use a Red Seal Sparker 
—steel clad 


It has a heavy, moisture-proof 
sic) contain.” "Wishetands 
Toughest umge and delivers a 
fhots dependable spark. A per- 
feet battery for ignition ines, 


MANHATTAN 
~-r ELECTRICAL SUPPLY CO.INC. 


“Makers of the famous Red Sal Dey 


inter, Sparuers Matton Rade 
Prouacte 

New, Yoru. ‘Chicago. 

Sean SieFRtectsco 


Popular Science Monthly 


THe HOME 


Powerful Radio Set for the Loudspeaker 


woRksuo? 


| mounted on a 12 by 
| 20in. board. The 


| constructed that the 
| 360- and 400-meter 


| denser. 


c 'Y SET doesn’t give enough vol- 
‘ume on the loudspeaker,” is the 
# 
complaint of many radio fans 
with two-stage receiving sets. 

Usually they hesitate to add another 
stage of audio frequency, because it is 
commonly supposed to introduce noises: 
‘that make clear reception difficult, But 
the results of considerable experimenting 
have convinced me that a well designed 
three-stage audio frequency set will bring 
in, without noise 


tube is 4 in. in diameter and 314 in. long. 
The two rotors are held in position, as 
shown, by four bearing pieces of 34 by 
1/16 in, Each piece has one }4-in. 
hole drilled 14 in, from one end for the shaft 
and two holes at the other end for fastening 
it to the stator tube. 

‘The distances between centers of the 
shafts of the rotor tubes should be such 
that the rotors will not touch each other 
as they are rotated. A coilspring is wound 


distortion, sta- 
tions within ‘a rs 
dius of 500 miles, 
no that they can 


be heard clearly 
with a loud- | 
speaker, and sta- 
tlons within 200 
miles loud enough 
to provide music 
for dancing. The 
tet illustrated does 
this regularly and 


has the - further 
great advantage of 


being simple to operate and not very much 
more expensive to assemble than an ordi 
nary two-stage set. It is not eritical i 
‘tuning and yet gives high selectivit 

This set in New York with a 55-1 
single wire aerial stretched along the edge 
of the flat roof of a three-story house, 
brings in Davenport, Ia., 0 as to be clearly. 
understood on a loudspeaker that has no 
battery. The distance is about 900 
miles. 

Al the set, except 
the batteries, is 


<j 


around the rear 
‘end of the shaft of 


rolorn at 
position in 
which they may 
be placed. Wash- 
ern are Inverted a6 
the front of the 
hafta to ‘eonter 
the with 
respect to the wla- 
tor tube 

‘0 unchor the 
rotor windings, 
two screws are used, as shown, and one 
tend of the winding is soldered to one nerew 
and the other end to the other serew. Two 
insulated flexible wires are then soldered 
to the screws and led to the outside through 
the hollow 1(-in. rotor shaft and fastened 
to serews put through the stator tube, 
‘The connections leading to the other in- 
struments are taken from these points. 

The rotors are prevented from being 


\5 3 one 


homemade tuning 
unit, lustrated in de 
tail on page 99, is so 


stations are brought 
in merely by the 
action of a 7-plate 
primary variable con 


‘The composition or 
hard rubber primary 
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turned through more than 360 degrees by 

iff piece of heavy wire to the 

rotor shaft, as shown, the 

rear outside screws through the bearing 

pieces being left long enough to serve as 
‘tops. 

In mounting the bearing pieces, the holes 
{for the screws are countersunk slightly on 
tthe inside of the stator and flat head screws 
are inserted with the heads on the inside. 
‘The screws are held in place by nuts on the 
outside, placed between the stator and the 
bearing pieces. The bearing pieces are 
fitted to the rotor shaft, so that it will turn 
freely, and mounted’ in place. When 
‘mounted, the rotors are centered correctly, 
and the outside nuts are placed over the 
bearing pieces and tightened. 

‘The primary should be wound with 30 
turns of No, 20 or No. 22 single or double 
cotton or silk covered wire and the ends 
Anchored, as shown, The rotors are then 
mounted, 

‘To fasten the rotors to the shaft, all that 
fs necessary is to flatten the part of the 
shaft that fita into the solid part of the rotor 
‘80 that the eroas section at that point is 
slightly elliptical. ‘The shaft ean then be 
forced into the rotor to make a firm force 
fit and hold the shaft and rotor together 
without the necessity of keys or pins, The 
top rotor is used as the tickler coil, while 
the lower rotor ia the secondary coll. 

‘A5- or T-plate variable condenser is used 
‘as a primary condenser, while an 11- or 23- 


plate condenser serves as a secondary con- 
denser. Condensers with more plates ean 
ho used, but thoso mentioned will give 
closer tuning and, consequently, better re- 
sults. Condensers, rheostats, and jacks 
cean all be board mounted if small angles of 
suitable size are made of $4 by 1/16 in. brass 
or other strip brass, drilled and bent as re- 
quired. 

Much of the howling and other noises 
heard in recovers are due to faulty wiring 
‘and location of the parts. You will notice 
that the tube aocketa i this set are not 
placed in one straight line, but staggered, 
and that this makes it possible to inerease 
transformers. 


by mounting the second transformer on a 
sort of elevated platform. This separates 
the fields of the transformers from each 
other so that their effect upon each other 

isreduced to a minimum, 
‘The terminals are placed so that the grid 
leads are as short as possible. ‘The shorter 
leads are, the less will be the 
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“Ba Wilson, there, Is one of the most 
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the kind or man 


fn 


sand In your shop or lice? Are 
at Win Se 2"Fbat Bowne Ae Jor 


This a al we mh: Wiha ct, withoat ae | 

%in"bety dou” Sunt mark and all th coun: 

TERNATIONAL ConnEaPONDENCE SewOOLE 
eu 7047, rata, Pans 


Separate et 


= enor 
At tha tow price you get the eficleney of a 850 
iat Mele ro tbe dg frequency Reeve 
{ithe stations 1500 tales tway wr oad 
ii duae evtryw here aay ae 

an be operate ith dey allo 
tea nee aa auld eahoeans. and work 
tian the de thouahowts Onde drs 


#09, Main Street, 


THE HOME WORKSHOP 


A Powerful Radio Set 

C 

due to the plate currents being fed back 
into the grid circuits, 

In wiring the set, start with the filament 
circuit and run the wire from the A battery 
terminals shown to the extreme right in the 
front view on page 98, The wire from the 
front terminal connects one terminal of 
each rheostat, while the wire from the other 
terminal connects one terminal of each tube 
‘socket. The free terminals of each rheo- 
‘stat are then connected to the free filament 
terminals of their respective tubes. Care 
should be taken hat as few wires as pos- 
sible run parallel to each other. All connec- 
‘should be soldered wherever possible. 
‘The wiring diagram will show you that 
use is made of a grid biasing battery, the 
correct value of which is found by experi- 
ment. This battery may be made by con- 
necting several flashlight cells in series or 
‘small 221;-volt B battery can be used by 
connecting the positive 22}-volt terminal 
to the negative of the B batteries and 
attaching the secondary F terminal of 
the transformers to the other positive vari- 
able taps, In some transformers one ter- 
minal of the secondary is marked F, while 
in others it ia marked B. Where no mark- 
ing is found, this terminalis the inside end. 

‘A nolt detector tube is used ax a detector, 
standard amplifier tubes are used in the 
first and second stages, and a power tube is 
used in the third stage. While not abso- 
lutely necessary, the use of a power tube jn 
the third stage gives much better results. 
While the usual power tube can be used 
swith « 6-volt storage battery, the maximum 
efficiency is obtained with an S-volt one. 

‘The plate voltage on the detector should 
bbe about 22 volta: on the first and second 
stage tubes, from 45 to 100 volts, and on the 
last stage from 100 to 300 volts. 

‘The negative bins on the first two ampli- 
fier tubes can be adjusted at the same time, 
the two secondaries of the transformers 
being connected together. This voltage will 
vary from 11 to 6 volts, while the negative 
voltage on the last tube may vary from 3 to 
20 volts, 

‘The tuning of the set is simple. By turn- 
ing up the filament until a rushing sound is 
heard and varying the primary, secondary 
and tickler adjustments, the characteristic 
whistle is heard. The controls are then 
‘manipulated until the zero beat adjustment 
at the lowest pitch of the whistle is found on 
feach adjustment. In order to minimize 
further any possible chance of howling due 
to the interaction of the transformer fields, 
1 wire should be connected to the cases or 
framework of the transformers and then 
grounded. Grounding the lead that goes 
from the secondary of the tuning unit to 
the A battery also has the effect of stabil- 
izing the act and preventing possible noises. 
In connecting the condensers, the rotary 
plates should go to the grounded side of the 
cireuit, in order to avoid any capacity ef- 
fects when making adjustments, 

‘Care must always be taken that the A 
battery is fully charged and that the B bat- 
teries are in good condition. 

If you have alternating current in your 
home, the best investment you can make is 
to install a battery charger so that you can 
‘keep the battery fully charged all the time. 
‘The cost of charging the battery at home is 
less than one fifth what you would have 
ordinarily to pay to get it charged at the 
service station.—Tue Rapio Evrros. 


A Complete Machine Shop 
In One Tool 


“The Jones Electric Drill can be clamped to 
fan be toed fo grinding peliching, butt 
ing, sawing, ct light tilling, counter 
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Old Electric Light Bulb Is 
Dependable Weather Man 
WEATHER forecaster of unusual but 
almost absurdly simple construction 


can be made from an old electric light bulb. 
Immerse the bulb in water that has been, 


ORKSHOP 


colored with a few drops of red ink and 
clip off the tip under water with a pair of 
pliers, ‘The liquid will then fil the bulb und 
remain in it when the lamp is lifted out. 


Hang it up as shown by tying a piece of eord 
or bonding a length of wire around the 
threads of the base, Beneath it place a 
clean blotter, 

‘A decrease in the barometric pressure 
will cause a drop of the liquid to ooze out at 
the tip and drop to the blotter. Hen 
whenever there is a spot on the blotter, one 
‘may expect rainy or stormy weather, Tt is 


adv! jo make this contrivance when 
the atmospheric pressure A.J.D. 
Flatiron as Useful Bench 


Fixture and Anvil 


HE home worker ean provide himself 

with a serviceable anvil and bench fix- 
ture for light work by rigging up » heavy 
flatiron as illustrated. It is mounted be- 


i 
toe 
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‘OUR boat, like those of the 
vast majority of “motorized 
sportsmen,” will be powered this 
year witha genuine Evinrude, 
of course. Your fishing trips, 
picnics, camps and water jaunts 
will be free from oar-work—and 
from the whims of unreliable 
motors. SS 
ude now offers a complete line of small-boat motors. 
Je Detachable Motors come in both single and 
nder models—2, 314 and 4 H.P.. For canoe in- 
stallation there are the “built-in” Evinrude Inboard 
Motors—single and two cylinder. 


Now’s the time to see your sporting goods or hardware 
dealer. Or write for free illustrated catalog—a regular 
hand-book of water motoring. 


Evinrude Motor Company 
146 Evinrude Block 
Milwaukee, Wis. 


Seo top of page 6 
of book for full dotaits 
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EDGES OF Ban Srock METAL 


tween two blocks and fastened to the bench 
by means of a hook bolt fastened around 
the handle and drawn tight from beneath. 
Slots of various depths ean be cut in the 
top surface and at one end to serve for 
turning the edges of sheet metal, and the 
point ean be used as a punching fixture for 
clamping bar stock, and the like.—G. A. 
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LW-SWEET INC. 


id (650-1650 BROADWAY; NEWYORK. 
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How I Make Money Converting 
Scrap Lumber into Furniture 


Y EXPERIENCE in making furniture | 

‘in my spare time has shown that itis 
a profitable pastime. If good judgment is 
‘used in the purchase of materials, any one 
who is handy with tools should net about 
30 cents an hour for the time actually 
‘spent at the bench. 

T have found the feld for doll furniture 
particularly good. Every sale brings new 
‘castomers and when one article is sold, the 
buyer usually wants other articles to com- 
plete the set. In my work I make use princi- 
pally of odds and ends of waste material ial 
left over from housebuilding, such as pieces Somme exerrie, Anaimple ar Ay8.0, 
of base, trim, flooring, lath, sheathing, sid- Sod as eubyabie a8 gue. Lear 
ing, wood veneer, and’ even packing boxes, so 


3 Fast Light Twin Ag . — 
BEPGME aitrigne™ fl lon Seley depots eck This FREE Book 
50 pounds eradies, high chairs, dining-room sets, is a Revel lation 
ULL 3 H.P. by piston ee Laced 
EI 
2 | 


displacement, ‘That's a 
full extra HP. over all 
other outboards in the light 
weight class—the needed 
extra H.P. to give speed to 
seaworthy boats, to buck 
currents, winds and tides. 
The Elto is the most power- 
ful light weight and has 
greatest HP, per pound over 
all outboards. 

Built around big, bearings — 
to's 25 mare ies of pris 


kitchen eabinets, rocking chairs, and beds 
In the better clans furniture T have made 
telephone stands, costumers, footstool, 
Plant stands, sewing baskets, and window 
On the whole, a line of amall furniture is 
easily manufactured and sells at a better ‘ae 
profit, I find, than the higher grade of | amon, and bed jutd 
furniture. It is not necessary to be & 
‘mechanic to make pieces such as those illus- 
trated. For instance, in the case of the 
chair, the rungs are nailed through with Easy to Learn at Home 
‘small finishing nails or brads, the seats are 
fiber purchased at a five and ten cent store, oarheare ot Tees 
and the slats are waste lath dressed to size, 
‘The finish consists of turpentine or gasoline 
and asphalt, burnt umber, drop black or 
other suitable colors, with a cheap grade 
of varnish. I find it pays to watch the toy 
catalogs for attractive design and select 
‘ones that promise to be best sellers. ‘Then I 
make a sample and perfect it as far as pos- 
sible. ‘This I dismantle, using it as a pat- 
tern for making a dozen or more like it.— 
Joux Buroner, Niles, Mich. 
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Tall Aerial Mast Is Built with 
Interlocking Wooden Strips 


‘HE writer has had in use for some time 
‘an antenna pole 35 ft. high made of 
wood as illustrated. Despite poor material 
and indifferent workmanship, it withstands 
high winds, is apparently in good eon: 
and supports my aerial at ane 
height. ‘The mast combines lightness and 
strength, because regardless of what side 
tthe strain comes, the pull is always against 
tthe grain of some part of the wood. 
‘Wooden strips approximately 1 by 234 
in, by 7 ft. are used. Old packing erates 
will provide material, or rough, unfinished 
strips from a lumber yard ean'be bought. 
‘The number required depends upon the 
length of the strips and the height of the 
pole desired. For a 30-ft. pole 20 strips will 


ing are nailed together to 
he way the top 
‘apped 


sulfice, oven if parts of some of them are dis- 
‘earded because of knots and defects. 

‘The order in which the strips are nailed 
toveach other is shown by the numbers 1, 2, 
4, and 4, Strip No. 2 is nailed on strip No. 
1'n0 that one fourth of the length of strip 
No. 1 extends beyond the end of No. 2. 
Strip No. 8 is nailed to strip No. 2, allow- 
ing one fourth of atrip No. 2 to remain free 
‘Then strip No. 4 is nai No. 3 
with the same allowance and also to strip, 
No, 1, thus completing a box equal in 
length'to one fourth the length of a single 
strip, at both ends of which are partially 
attached strips. ‘The continuation may 
‘commence at either end, and the other end 
in filled with short pieces. 

Holes are drilled through the sides of the 
pole at the end intended for the top, and 
the guys are attached in such a manner that 
the strain will fall equally upon 
strips constituting the top of the pole. A 
tin ean ia placed over this end to keep out 
the rain. ‘Two sets of guy wires, one from 
the top of the pole and the other from the 
middle, are all the support necessary.— 
Guoncr Frepentcr, Washington, D. C. 


What Do You Need for 
Your Home Workshop? 


HOME goreees whe must buy 
‘special parts, materials, or 
‘tools, will usually save themselves 
time and trouble by looking up the 
dieplay and classified advertising 
in Porotan Science Monruty. 
the items desired are not listed in 
the advertisements, send a letter 
Of inquiry to the Information De- 
partment, inclosing a stamped, 
felf-nddreased envelope. You can 
Sepend upon a prompt reply to 
your communication. 


Me FLORSHEIM SHOE 


ig 1 


The Fariay—Snie Moy 


Alike on the streets of commerce and in paths 
‘of social recreation, the refined elegance of| 
Tur Fronsusm Snot wins quick favor with 
those who dress with pleasing distinction. 
‘The Florsheim Shoe—Most Styles $10 
(Poona rms ov Ta Te ot aRGUEET 
Look for Name in Shoe 


THE FLORSHEIM SHOE COMPANY) 
Manufacturers + CHICAGO 


DICTO-GRAND 


The New Radio Loud Speaker 
with the New Adjustable Air Gap 


ON SALE APRIL 1ST 


Ask Your Dealer 


The Latest Development 
in Loud Speakers 


Dictograph Products Corporation 
220 West 42nd Street, New York 
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It Will Pay You to Own a 
MONARCH Junior Lathe 


unde of things, of tetal oe wood. for Ue sho 
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$225 
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THE MONARCH MACHINE TOOL CO. 


401 Onk Street ‘SIDNEY, Obie 


How to Make a Vacuum Tube 
Set for $20 


they can be obtained by making adjust- 
‘ments of the switches and the rheostat, the 
“tickler” coll, that is the rotor of the vario- 
coupler, should be turned throughout its 
range Until the best results are obtained. 

Ih making your adjustments you will 
hear a howling or whistling noise that 
changes in piteh, going from a very high, 
shrill note to a very low note and then stop- 
ping and beginning again at a low pitch and 
going to a high pitch as you turn the rotor 
knob still farther. Always leave your ad- 
justment at the point between the two low 
pitched notes. If there is no pause, or point, 
‘where the howling ceases when the low 
pitched tone is reached, cut down your tube 
current somewhat or make a slight adjust- 
ment of the switches until you do get a 
pause where there is no howling. 

In making the switeh adjustments, the 
tickler coll should be set at different angles 
until results are obtained. First try having 
the tickler cofl concentric with the primary 
coll and move the switehes through their 
whole range. ‘Then, if you do not get re- 
sults, vary the adjustment of the tickler 
coll by 10 or 20 degrees at a time until you 
do get results when making the other ad- 
justment. 

While very good results for a consider 
able time can be obtained by the use of a 

dry battery for the lament current, 
it is cheaper in the long run to use two 
batteries connected in parallel or to use one 
of the special batteries consisting of several 
cells in one container, which are now being 
manufactured for use in connection with 
dry cell tube sets. 

By following these directions you ean ob- 
tain as good results with thia set as from 
some commercial sets costing much more. 


Homemade Electric Stove Keeps 
Soldering Iron Hot 


“THE soldering ron heater illustrated was 
‘built around the heating element from 
aan old electric heater of the reflector type. 
These elements usually can be purchased 
new for $2 oF less. 

The other materials used were: 1 piece 
of asbestos, 34 by 4 by 7 in., 4 wooden fect, 
2 binding posts, 1 length of asbestos covered 


‘The soldering copper rests inide the, 
Tae Spe Te esctine sloment from: 
fan electric heater 


heater cord, 1 attachment plug, 1 sheet 
metal hood, and the necessary screws and 
nats, 

‘The hood is galvanized sheet iron, 314 by 
‘Tin. eut with a pair of tin snips. The point 
of the soldering iron goes inside the parce- 
Jain spool of the heating element. It is im- 
portant to arrange the wire stand so that 
the bit will not touch the side of the spool, 
as otherwise the porcelain may become 
cracked.—I. M. Fox. 
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ROSLEY MANUFACTURING COMPANY 
7 Alfved Street ‘Cincinnath Oho 


The Joy ofa 
Really Fine Canoe 


sf the ont 
ferent on the 


? 

Lah ea dip youre, ed he canoe 
nyo 

he Bat 


he bst ne, sod lowe peda 
es. "$88" ap fron dealer factory, 


Wit Ser ee iedaye 
OLD TOWN CANOE Co, 


1394 Main S¢., Old Town, Maine, U.S. A. 


April, 1923 
THe HOME WORKSHOP 


Easily and Cheaply Built Sailing 
Lark Is Speedy Craft 
By Stillman Taylor 


*TPHIS little eratt is of the light drat, 
‘skimming-dish type, and is particu- 
larly well suited for a boy’s use. Of simple 
‘and inexpensive construction, it is very fast 
‘under sail, especially in light winds, and yet 
its relatively wide beam makes it safe and 
‘stable, As there areno complicated curves, 
the boat can be built with a few common 
tools and does not take a great deal of time. 

‘The molds (Fig. 1, page 106) are first 
made. They can be removed after the 
hull is ribbed and planked, but it is well to 
make them in the form of frames and nail 


Te, 


oth 

tereuiasar 
aero 
pols o" 


‘wilder'cam build without dificult 


the planking and decking directly to them, 
for that insures a very strong hull. 

Four molds red: Nos. 1 and 4 
(Fig. 6) are alike and placed on the keel 2 ft. 
from each end; Noa, 2 and 3, also alike, are 
located 8 ft. 6 in, from the first two. ‘This 
sgives a 5-ft. cockpit. If a longer cockpit is 
wanted, simply fasten the top section of 
No. 3 mold temporarily in place with screws 
80 that it ean be removed and the cockpit 
extended an 

‘When building the molds permanently as 
frames, saw them out of 2-in. spruce or hem- 
lock. “if they are used only to give form to 
the hull while building, make them out of 
any cheap I-in. lumber at hand. 

‘The sideboards (Fig. 2) are made of 3¢-in 

spruce, or cypress, The keel (Fig. 3) 
be 1 ‘by 6 in. oak, or 2-in. spruce, 
cedar, or cypress. 

‘The stems (Fig. 4) for bow and stern are 

(Continued on page 106) 


Just Like a Movie—“From Rags to Riches” 
By the Magic of the 


Coyne ““Job-Method” Drafting Course 
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Modern Barbering 
the Short 
Way 


a Clean, Carefree, 


that you can acquire easily. Atrade 
that enables you to TRAVEL AND. 
SEE THE WORLD, one that pays 
in tips and commission in addition 
to salaries, MORE THAN MOST 
MEN EARN. 

‘Modern barbering includes the electric hair cutter, the mechanical massage 
and scientific treatments. It also affords a study—if one desires—on hair 
and skin, and makes the barber of today a MAN AMONG MEN. 


‘TO BE YOUR OWN BOSS is a worthy ambition. ‘You can own your 
shop with small capital, and be independent. We equip your place on easy terms. 


OUR SHORT PRACTICAL COURSE has more than 
doubled the earning power for thousands. "We can do this 

for you. The average annual income exceeds most 
i tne haeiee aia Sarees: 


MS Our booklet D that we mail free, tells how 
> we enable you to EARN WHILE 
LEARNING, how we put you into 
<4, the BEST CITY JOBS. how we 
onees equip your shop on EASY PAY- 
q 
J Write eny one of the eddreser 
IT IS "sear Boshi D. Do today. 

"A FREE The Lee System of Colleges 
a er few Yorks. 


—_ 
Wy 
MENTS; in fact, how we take you just 
as you are, make your Uework eaner, 
Moler System of Colleges 
‘Address Nearest Branch 


Y econ 

We have 33 bench echocs in adlg tin 
Plewe send me without cbllestion on 
my part your booklet D 
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How To Make 
Things Electrical 
Have the fun of doing it 

yourself and save 


half the cost 


‘This book gives directions for 
making hundreds of electrical 


The Electrician’s 
Wiring Manual 
By F. E. Sengstock, E. E. 

outa all the taformation 
nacied for he proper isaltion 


of lighting and” power systems ia 
houses and other buildings 


Te completely covers inside elec- 
trical wiring and construction in 
accordance with the National 
Electrical Code. 

Pocket sise—Aesibte binding 
48 pp. Price $2.50 

POPULAR SCIENCE MONTHLY 

225 West 39th Street, New York City. 


appliances and devices for the 
hhome, the shop and the garage. 


‘The simple directions and’ many 
drawings make the work easy. 


429 pp. Price, $2.25 post paid 


POPULAR SCIENCE MONTHLY 
225 West 38th Street, New York City 
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Easily Built Sailing Lark 
(Continued from page 105) 


exactly alike, While they may be steamed 
and bent to shape, the easiest and cheapest 
‘way to obtain them is to purchase a half set 
of rough, unfinished bent oak wagon rims 
4 ft. in diameter, 2 in, wide, and 2 in. in 
depth. All fastenings should be made with 
‘in. srews, the heads being countersunk 
‘The ribs can be fashiotied from J4-in. oak 
strips, steamed and bent to ahape, or made 
in two pieces. Equally strong ribs may be 
sawed out of 1};in. spruce or hemlock, 
making them in two pieces, fastened by 
‘means of a batten strip on each side, and 
screwed solidly together. Not less than 10 
oe ribs should be used; 

it is better to use 13 

| and space them 
‘loser. In Fig. 6 is 

shown how the riba 
tare spliced together 
‘where they overlap 
‘on the keel. For 
fastening oak ribs, 


use galvanised bout naila, First bore 
through the rib and then from the outside 
drive nails long enough to clinch well on the 
inside of the ribs. For fastening the sawed 
‘out frames, use screws, countersinking the 
heads. 

To plank the hull, turn the frame bottom 
up (Fig. 5) and fasten the planking at the 
stems with screws, and to the ribs and 
frames with For the planking, cedar, 
spruce, or cypress boards, 6 in. wide and $4 
in. thick should be used, ‘The planking is 
done by laying the first board next the keel 


1 
‘usually left between all planks, but a better 
and tighter fit is secured by’ planing the 
edges of the joints to a alight bevel, the 


inner edges fitting together und the outer 
being open 1/16 in., I 
When the bull is pian 
inside a coat of white lend paint. 

‘The mast step or block is n piece of oak 
1 by6 by9 in, with a aquare 3 by 8 in, 
hole cut in the center. 

‘This is screwed firmly 
to the keel 3 ft from 
the bow. 

‘The rudder post is 
located 3 ft. from the 
stern. Bore a Lin. 
hole through the 


| eee 
——— 


How the heel anid stama are aid out 


center of the keel; in this screw a piece of 
common iron pipe threaded at the end. 
‘This should be long enough to come up 
flush with the top of the deck. See Figs 
Sand 6. 

The centerboard (Fig. 8) is formed by 
screwing two end posts 2 by 2 by 14 in. in 
each end of the 2-in, slot previously cut in 
tthe keel. To these the boards forming the 
casing, or trunk, are nailed after a few 
| strands of candle wick oF strips of woolen 

(Continued om page I 
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(Continued from page 106) 


waste are placed along each side of the slot 
and brushed with a heavy coat of white lead 
paint. ‘This will prevent any possible leak- 
age. ‘Paint the inside of the boards while 
putting the trunk together. 

‘The centerboard is oak or cypress, the 
pieces joined with dowels. A single board 
‘would soon warp, Galvanised iron rods \j 


aay | 


ra9 i 
How the hull ls framed and planked 


3 braas rods. 
"The board in hung in the case by a bolt 
running through the casing. Bore a 1-in 
in the board about 3 in. from the bot 
tom and 2 in. from the forward edge. 

in. hole through the es 
the hole in the bourd and run 2 bot 


Bore 


wit 
through, using large washer 


For the top of the centerhoard case, use a 
Y4-in, bom hole bored to allow 
the rod to work freely up and down, Aro 
the bottom of the trunk, on the keel, l 
few strands of wick or 
tack on a I-in, quarter round molding 
ak strips 1 in, square ean be used for the 
deck beams, but amply strong supporta 
may be sawed out of any 1-in. lumber. All 
ee beams are 9 in, wide 
‘i and are screwed to 
the sides of the ribs 
flush with the top 
edges. Ifa curved or 
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Direct to GREER COLLEGE of 
AUTOMOTIVE ENGINEERING 
Special Limited Offer! Get Particulars Now! 


MBITIOUS men everywhere will welcome this wondere 

ful news. Think of it—all Railroad Fare paid dircet to 
Chicago Wonder City, right. to ‘the GREER 
College’ of Automotive Engineering. This offer” brings 
GREER Training within the reach of many men who have 
bbeen a little handicapped, "These men can now qualify fore 
Big Pay positions, 


$50 to$125 a Week Jobs Open 


No need, now, for any man of just ordinary intelligence to 
plod along at low pay without nee of ae 
Prosperity forthe future. Bea Gl 
Master Mechaniowa Certified Auomotive Engineer and you 
Ean stp into waiting postion paying big money from the 
Automobile Business Booming! 
More calls for GREER Trained Men than we can supply. 
ust received a request for'10 mechanics and 6 salenmen 
irom a big Auto Distributor (name on request). That's 
the way oes oo why not mae he art NOW. and 
‘ualfy for the job that is waiting Tor jou? Here's the 
EREER Course In brief outline” 7 . 
Tatsenebiie 


er 


Get FREE BOOKS Yes, St tots matty 


‘make 


REER 


COLLEGE ;2” 
of Automotive Engineering 4 


2034 S. Wabash Ave, Chicago, Illinois 


‘crowned deck is 
desired, simply 
saw thetopsides 
Jof the deck 
beams to make 
them 114 in, 
higher in the 

Coniarboard and rudder center than at 

the ends. The 
third deck beam will form the plate for fas- 
tening the coaming at the forward end of 
the cockpit. 

Decide upon the length of cockpit wanted 
and put in the stern deck beams in the same 
manner. The coaming plate is sawed out 
of 1-in. stuff, 4 in, wide, and run fore and 
aft in line with the keel (Fig. 7). To sup- 
port the side decks, short deck beams made 
the same width as the longer ones, are run 
from ribs to the coaming plate. All beams 
and plates should be solidly serewed 

(Continued om page 108) 
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meio Built Sailing Lark 
Continued fr 107) 


‘The deck is covered with cedar oF spruce 
boards 4 or 6 wide tad 3m thick, Alter 
fitting each board ita good plan to give 
the reverse aide coat of paint before all 
ing. "When laying the aide decks, put afew 
strips of waste along the top edge of the 
sideboards, coat with thick paint, and nail 
trscrew scldly tothe aldebourda, Gounter- 
Sink all nal and screw beads and putty up 
All holes beter laying the canvas. 

‘The deck boards ‘should. be planed 
smooth. ‘The canvass put on dry orn wet 
paint, but to get a smooth and absolutely 
‘watertight deck, lay the canvas in glue by 
trashing black marine ue over the deck 
boards with an old stubby paintbrush, 
smearing it on as evenly as possible. 

"The canvas is put on ia two section, the 
scam running parallel with the Keel.” Lat 

the canvas overlap the 

‘stem and the cockpit 

bout Tin. Then, with 

a moderately hot fate 
irony tron the ‘canvas 

EM tnt the glue melts und 
sweats through | the 

EA caves. Pull the edges 


5 tare ones 
oO: 


Pulley blocks, traveler, and other 
Her Wicalibent Butinas 


stem at bow and stern, gather neatly 
and tack the edges with copper tacks 
spaced close together. Lay the canvas on 
the other section in the same way, over- 
lapping the canvas just laid by 1 in. and 

‘the seam with a double row of copper 
tacks. ‘The rough edge of canvas on tem 
tnd sdeboards is covered with half 
round molding. 

The cockpit coaming is made of 34-in. 
‘boards 6 in. wide, screwed to the plates 80 
as to project above deck about 2 in. To 
make ‘a neat finish, run a small quarter 


round molding around the canvas deck and | 


tack it to the coaming. 
‘The cockpit flooring, of 1- 


stuf, is now 


‘screwed to the ribs. Just aft of the center- | 
board cut out a square hole in the floor be- | 


tween the ribs, so that water may easily be 
bailed or pumped out. 

‘The rudder (Fig. 9) is of 
the rudder post 
diameter is forged 
will do this, and male the tiller to fit, 
small sum.” The post is attached to 
the rudder blade with screws of 

‘The mast, boom, and gaff may be planed 
out of spruce or hemlock, It is an easy 
‘matter to make the spars round and taper- 
ing by first planing to the desired taper in 
the square. Then take off the four corners 

snd reduce in turn to make the stick eight 

id. The spar may then be scraped 
round and smooth with a common steel 
cabinet seraper. 

‘The mast is supported with a single wire 
rope stay running from an eye in the mast 
band to a turnbuckle hooked into an eye- 
bolt screwed into the oak stem. The foot of 


Yin. oak. For 


rc 
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Easily Built Sailing Lark 
(Continued from page 108) 


‘the mast is cut square to fit the mast block 
‘screwed to the keel, and to prevent splitting 
the thin deck, a block of 1-in. oak, with a 
hole a trifle larger than the diameter of the 
mast at the deck, should be screwed firmly 
to the deck, The mast should not be less 
‘than 334 in. in diameter from heel to deck 
land should taper uniformly to about 21% i 
‘at the mast head. From deck to top it 
1B tt. 

‘The boom is 214 in. in the center, taper- 
ing to about 2 in, at the ends; the gaff 2 in. 
in the center, tapering to 134 in. Both 
should be at least 6 in. longer than the 
‘width of sail to allow for the stretching of 
the eanvas, The best way of attaching the 
‘boom to the mast is to use a gooseneck, F, 
Fig. 10, with a plate to screw to the mast, 
fand a long screw to serew into the end of 
the boom. Jaws, C, sawed out of 1-in. oak 
and bolted or screwed to the gall attach 
this spar to the mast. 


How to Stitch the Sail 


For the sail 6} or 6-08. cotton drill is 
wwy enough. It ean be stitehed on the 
sewing machine. ‘The narrow, bighted 
‘effect can be obtained by folding over & lap 
of the goods and double stitching the fold. 
‘Tho bights should run parallel with the 
after edge or leech, as shown in the sal plan. 
Sew all the breadtha together, then stiteh in 
the laps. Run a 1-in, hem along the leech 
and a 1}4-in. hem along the hoist, boom, 
‘and gaff. At each corner of the sail stiteh 
on a circular reinforcing patch, as shown, 

When cutting the sail to shape, be wure to 
ccut the foot sail at end of boom it least 12 
in, higher than the aail at the mast. This is 
necessary to give clearance space when the 
boom swings over, 

‘About 18 in, from and parallel with the 
boom, sew in a row of reef paints, Cotton 
rope is in. in diameter is about right for 
thin, the ends being whipped to prevent 
unraveling, 


Attaching Sail to the Mast 


‘The sail is uttached to the mast with oak 
| oF metal mast hoops, J, Fig. 10, and the 
boom and gaff are attached by lacing with 
11%-in, cotton cord. Grommet holes are 
‘worked in for each mast hoop and in the 
| bights or laps of the sail along the boom and 
all sides, To make the grommets, pur- 
chase $ doz. galvanized iron or brass grom- 
‘met rings, about 24 in. in diameter. Punch 
‘small hele in the spot where the grommet 
fs Wanted, place a ring on each side of the 
hole, and’ sew the rings to the sail with 
waxed sail twine, using an overcasting 
stiteh, Work a row of grommets along 
the gaff and boom in the same way. 
For the mast a band with two eyes le 
needed (B, Fig. 10). Slip this over the top 
of mast,and slide it down until it wedges, 
‘To the forward eye, splice or seize the end of 
the 3/16-in. wire rope stay; in the after eye, 
hook the sister hook pulley block for the 
peal halyards. About 1 {t. below, serew an 
eyebolt in the after side of the mast directly 
‘n line with the eye in mast band. Hook 
another pulley block in this eyebolt for the 
throat halyards. ‘The best blocks to use are 
galvanized iron to take a 1-in, manila rope. 
On the deck, at each side of the mast, | 


(Continued on page 110) 


from Manufacturers and Others Who Are Looking for Good Ideas 


PROTECTED BY PATENTS 


scranttatizbsing received, Manutacturers are always interested in any new 
‘Sevice for which there Isa market, which fil Production 
pomible ses tower cert, or which willdothe work BETTER. There andeubtediy 
treat demand to-day for really worth while inventions. 
Your First Step 
1, you have an idea, send immediately for my blank form “TO RECORD, YOUR 
INVENTION.” You should surve your own best interest by 
form before you diel your invention TO ANY ONE. This 
evidence of inveation tefore filing 99a 
Xeooy, with fall structions will be Padly seat on fre reer. 
New Book ‘Successful Patents" Sent FREE 
Every man, who has an invention or ever hopes to have one. should send for a copy 
of my book, “SUCCESSFUL PATENTS. It telly what everyone shetld know abet 
rn marks, copyrights, ett. Te descriles my mel 
Intormation relative to augameot. or male ol Tigh 
‘coupon to-day fora free Copy of this book—or a po 
To the Man with an Idea 
| offer a comprehensive, experienced, efficient se romp, legal nrotection, 
Silteaieawor to aid rommercial development of his proporition —my service 
romfl practice, and by thousands of satiated eens 


Inguiri 


RICHARD B. OWEN, Patent Lawyer 


Main 
ihington, D.C. 2276-D,Woolw 


The Most Powerful Si Sin; 
Tube Circuit Ever Built 


single vacuum tube now operates a loud apeaker, and thi 
‘with sloop serial, using the Ela Duo-Retles ireuit, the moat 
powerful imple tube cucuit yet designed. 
Here isan ideal circuit for apartment use, the loop serial an- 
ering mont satinactorly. execpt for exireme long datance 
Seatininects siineinte 
and responsible in 
ne 


ELECTRICAL RESEARCH LABORATORIES 
‘Dept. F. 2515 Michigan Avenue, Chicago 
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‘wo used to work side 
they've gone Tar ahead of me. 


“Why? Because they saw the value 
of special training, and I didn't. 


“But I know better now. 


Moore and Bob Roberts they can False 
mine, too! ied 


“If they have helped others to ad- 
vance, they can help’ me. "o-da 


i nowUmy going {> send in this 
coupon nnd at Yeast 
res. 


‘out what the 


py ed 


fia 


\ 
anes 


$25.00 in Prizes 


‘See page 6 in front of book for full details 
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Easily Built Sailing Lark 
(Continued from page 109) 
screw a galvanized deck pulley (0, Fig. 10). 
Place these 12 in. from the mast and in di- 
rect line with the center of it, and lead the 
throat balyards through one block and the 
peak halyards through the other. This ar~ 
Fangement serves to support the mast and 
answers the same purpase as a wire side 
stays or shrouds. ‘That the halyards may 
be within easy reach of the steersman, its) 
‘good plan to have them long enough to lead 
to the cockpit and fasten to cleats screwed 
‘on each side of the after end of the center- 
board trank. 
Tn the center of the oak stem at the bow 
Fig. 10), and 


‘of the wire rope stay to the eye of the turn- 
buckle, and set the stay up taut. Near the 
stay screw a 3-in, bow chock, K, to the 
stem, so that the mooring line will lead fair. 
‘A cleat, L, is always in the way on the for- 
ward deck, and it is bent to make the end of 
‘the mooring rope fast to the mast. 


Rigging the Main Sheet 


For the main sheet, three single pulley 
blocks for icin. rope may be used. ‘These 
should be fitted with sister or match hooks, 
HH, like the others. Two are made fast to 
the boom, and the third selzed to the ring 
in the traveler, the latter being screwed to 
the after deck.” By using a traveler, B, the 

i will shift without attention, chas anving 
the bother of sifting from one cleat to ane 
other when going about. 

‘The boat should be smoothed with sand- 
paper and given three coats of white paint. 
‘Al screws and nail holes should be puttied 
after the priming coat. The mast and spars 
thould be protected with two or three coata 
of outside spar varnish. The coaming may 
be varnished instead of painted, if pre- 
ferred. 

‘For mooring the boat, a 20-Ib. anchor 
ible of manila rope 


Home Workshop Features 
that Will Save You Money 


you 
for an attractive 
Becirtoe ieee Hees 


forkshop.. 
Mr. Joe V. Romig will tell 
how to build a small motor 
unit that performs many 
tiresome household tasks, 
‘The “Secrets of, Making | 
Realistic ‘Antique’ Furni- 
ture,” omitted this month 
because of space restrictions, 
will appear in May. 
| "What you can do in the 
way of concrete work about 
your house and garden will 
Por the subject of another 
Feature. 

There will also be the usual 
helpful and constructive radio 
articles. 


Popular Science Monthly 
Make a Gas Range out of 
Your Old Stove 4 


in Five Minutes 


lunges t0'make, Just act a marvelous new 
Eisd oF burser in the fre box, attach to 8 tank 
ff coal ell by means of acopper tube, tur & 
Yalve, she 4 match, Instantly you have & 
Testing flame an steady and cary t0 contol at 
hayes a one-third the coe. 


WHY HOME-MADE GAS IS CHEAP 
“The burset mentioned above is the Standant 
Oi Barner; 2 wonderful devise that mixer 96% 
Sirand 4 Keronene (commer cal i tform 
twood. Nowwasteof fuel orthne instgring fires 
Bay mica necdedop need to “hee he 
dove going’ to sve building a new fren No 
feed for wife or mother to sweat and slave fh & 
foe kitchen all summer, 


SAVES HOURS OF DRUDGERY 
No more earrying coal, splitting firewood, haule 
ing dirty ashes. No smoke, soot or dirt— 
makes the women-folks’ housework easy, 
lessens the weekly wash. Meals are prepared 
gquicker. No need to stay in kitchen constant 
Ay while food cookia turn of the valve reg 
lates the heat. 


FOR HEATERS AND FURNACES 
‘TheStandardftsanyheatingrtoveyinsuresquick, 
even, healthful ternperature all day without con 
Sant filing, shakingand poking. Bavilyinstalled 
fn any hot tr, pipeles, steam or hot water fur~ 
nace. Don't buy coal for next winter, First 
Envertigate the Standard. 

SPECIAL PRICE AND 30 DAYS’ TRIAL, 
to the frst user of a Standard Oil Burner in 

Act quickly. Make this 
lad, Money-Back Guarantee. 


FREE BOOKLET Write today for our 
attractive booklet, “HOME HEATING" 


AGENTS! MAKE MONEY 


1g mene maby ow avo eingSuntat Ot 


Standard Oil Burner Co.,Dept. 30-A 
103North Main St, St. Louts, Mo. 


ave coven 3, 
Sioestsr NG 
rd 


Sener ntearaces ta eae 
Re eeseterner myo oese Wt he 


ARTHUR MURRAY 
Stace 600 1601 Madison Aven, Ne Yoo 
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Grandfather's Clock Cases 
(Continued from page 76) 


cost of blueprinting and handling. ‘Those 
who wish to make the clock should | 
Chitain the blueprint, because will save 
‘much time in getting the stock." Ttshould 
be noted thet the cnse has been designed 
to take the largest and most complicated 
chiming works. For smaller movements | 
the dimensions can’ be scaled “Gown at 
required, 

‘The other designs on page 76 represent 
varying doprose of simplichy or abora: 
Xn ead cheape fo mae 
the design marked No, I, nometimer Sete 
& Mission style hall clock, "It is 1774 by seo Scere Pee 
1834 in. and 6 ft, 2 in, high, Number 2 
a mmahoqnny elock Tit, in high, 25 
wile tnd 15 ine deep. ‘Number 87 fe 
Tin high, 28 in. wide and 1413 in. deep, 
tnd Nevd'is 7 {0-1 in, 22 iny and 13 fn 

‘The lower istration on page 76 ie 8 
raagnicent inlaid clock, now inthe Metro- 
politan Museum, New York City, that will 


panties yore 


"te Tpeovement, "ot Be 


Fa Ta Pay 


SAENEAS HA 


m1 


A.grandather's clock, copied 

fretnete made shorthy, 

the” Rengiaton, with deta 
Se theta cometruction 


tax the utmost ability of the home erate 
man to copy muccnfuly. 
"The eave above another Colonial cock, 
6 tt 8 i igh, 184 im wide and 10 
Aap. The euset way to sar esto cut 
tut tne back toshape and then add the ends 
tnd front ‘Phe cutoff ermera may be left 
ai, or Auled or reded, 
‘Tho arch atthe top ofthe bonnet i cut 
ona radios of 7 ins and the rediuson te top 
tf the door a in. The top ofthe bonnet 
Wt covered wich thin sri of wood glad to 
Canvare An in the ease ef the frst clock 
teen mahorany mat abot Sit in 
thick in glued tothe ini edge of the arc 
‘The moldings can be eat wits goures nd | DO YOU LIKE TO DRAW ? 
cane up bene sandpaper. Tota CARTOONISTS TRAINED Ww. L. EVANS 
the ornamental ume are ordinary of bras, 
int wood may te yea ‘The cece mat | =~ MAKE MONEY 
Aecorsten the bane ienliy, and fda 
the nonce within it can be'vencored with a 
Aiferent wood from the remainder of the 
Movements and dials for clocks can be 
parchused ready to be Inaerted in tho case, 
Mies range from simple movements that 


strike the half hours, at about $5, up to |  fcsdiagaeke™= = 

magnifeent two-chime tubular movements. aaah aS 
‘A very popular movement is known as Siete satecae 

the “Black Forest.” It is run with either CT aed 

hheavy brass chains and weights or with is 27 sSrtewme tod a etals sboiethc 

‘enameled iron weights, and usually is ae- | === 

companied by a white enameled wooden The Course is NOT EXPENSIVE 


dial, although ‘other dials ean: be ‘used. 
More expensive movements’ have as ee ‘THE W. L. EVANS SCHOOL 


‘many as nine-tube chimes. OF CARTOONIN 


(Continued on page 1 


me 


GRANDFATHER’S 
CLOCK WORKS 
$5.00 UP 


WIEN you bala a grandiather clock we 
Ihave the movements and dials ready 
to be built in. These movements range 
froma simple, strongly built movement for the 
mission clock illustrated for 
$5.00 10$250.00 for move- 
‘ments for high priced clocks, 
The movement for the mis: 


inet noe epee 
fester ee Ie 
peter oe ee 
Hada yf 


s, has spring 
Uf weight, srikes the hour and 
faltthour “ona Cathedral 
05. 


ply ichly 
uarer- sawed. oak. 
OES athe numer- 
ater of 
ent quality 
cant ‘brass 
lished and 
‘Thedial and 


$2.30 —come 
lete with the numerals. The 
inde—finished in the. same 
syle ag the numerals, cont 
SOc set, 

Besides this, $5.00 move 
‘ment for mission clocks, we 
make movements for $10.00, 
$15.00, $25.00 and up to 
$250.00,” The higher 
movements include chimes 
thet lay every quarter of on 


build we have move- 
ments and dials to 
match. 


FREE INSTRUCTIONS 

‘Write us for our] elabo- 
rial ustated catalogs 
nd etaled prices 
Siading free instructions 
ftom which to build an ae 
tractive clock, The cata: 
loge shown diferent tia 
‘Sicha, details of the dis 
SBovetenia ‘ad ovr pit 
Eeicrich we fuiiee L- 
More dara dace Woe ioe Mees 
for eatalopue and taatruc: AM eget 
{ions today bslesiontai Pattern 


AMERICAN CHIME CLOCK COMPANY 


‘Amarlege Chivas Clock Compen 
eS8 Ses Rainer Scrat, Philadelphia, Pa. 
Gentemen: 
fag tseracioe Tabelton sean at 
{is tend me rq gan now ca on fre dete 
fof bailing the cack bse Ince 
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Grandfather’s Clock Cases 
(Continued from pose 111 


Dials of many varieties also can be ob- 
tained, some of the finer ones being of brass 
with gold plated corners, enameled etched 
numerals, Janar arch and movable moon. 
‘These ean be obtained through jewlers and 
watchmakers, manual training supply 
houses and clockmakers. It is advisable 
to obtain the dial, if not the works, before 
laying out the cate so that the dal will bo 
sure to fit. 

If fine case is made for the clock, it is 
‘well worth the additional price to put in a 


Tarn gpoin, Whitingtn lr Mager Ltt, 
‘The Westminster and Whittington ehiense 


chime movement. The chime that is 
commonly used is the Westminster, which 
is supposed to have been based upon an idea 
taken by a Doctor Randall from a move- 
ment in the fifth bar of Handel's "I Know 
that My Redeemer Liveth.” The Whit- 
‘ington chimes are famous through their 
connection with the legend of Dick 
Whittington, 


How to Make a Flexible Mirror 
with Celluloid and Tinfoil 


MAKE an unbreakable flexible mir- 

ror requires only a sheet of perfectly 
clear, clean celluloid, a sheet of absolutely 
smooth and unbroken tinfoil, and a little 


mercury. 

First, lay the tinfoil smoothly on a 
hard, flat surface, such as a sheet of glass, 
and pour a er ‘Then dab 


reury 
the mercury on the foil with a soft lintless 
rag or a piece of chamois. When the mer- 
ccury is 5 evenly as possible, bold 
tthe celluloid in a curved position and put 
down one edge on the foil, press i 
soft rag, pushing out the bubbles of 
Iet the sheet down alittle at atime, 
out the bubbles and excess mercury. Next 
lay another sheet of glass on the celluloid, 
ton top and leave it thus for 


Apply a coat of paint or varnish to 
protect the back and trim the edges. 

Little mirrors may be made in this way 
and inserted in pocketbooks or memoran- 
dum books, where they will take up no 
room and cannot be broken. ‘The smaller 
‘the micror, the essier it is to make—How- 
‘Amp Gussne, New York. 
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Looks Like $5.00 Worth 


Gives You $1.10 Profit 


Frere 
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Wire and Ingenuity Provide 
Many Tools and Fixtures 
By G. A. Luers 


“THe usefulness of wire ts practically 
limitless. Tools, fixtures, mechan- 
isms, and devices for innumerable purposes 
‘can be made of wire or formed with wire as 
an integral part. It would be impractical 
to attempt to enumerate even a small per- 
centage of wire devices. ‘These twelve 
‘useful ideas, however, will suggest others 
that can be used to equal advantage in the 
home workshop. 

‘Wink ToNcs—Bent wire forms two 
scissor-like handles, with a hinge and 
sliding catch, ‘These are made of ¥-in. 
steel wire or equally as stiff iron wire, and 
fare useful for soldering, heating, and on 
‘acid work. 

BUNSEN BURNER—This is for 2 gas 
fixture. The wire is coiled to fit the thread 
and opened at the center to admit air. 
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- pat Leo, 
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oe ‘S HE = 
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sa EERIE 
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Wind the coil close and open gradually 
until the gas burns with a light blue flame, 
intensely hot. 

Lamp Socker—Brass wire is coiled to 
‘meet the threads of a candelabra light and 
attached to a piece of hard rubber. ‘The 
center contact is brass wire. 

Hawocer—A short piece of round or 
square brass is fitted with a twisted wire 
handle by drilling holes and forcing the 
‘wire ends into pitee. “The ends are then 
riveted. 

STAND For Resistance Cort—By bend- 
ing wire to the shape indicated, x support 
ia made to hold « resistance coil. Tnaa- 
latora are placed at the points of attach- 
ment. 

ScREWDRIVERS—Bent wire forms the 
handle. ‘The working end is flattened, 
hardened, and ground. Several graduated 
sizes are serviceabl 

Saw FRraMu—Heavy steel wire is bent as 
shown and hacksaw slots cut for the ends 
of blades. Frames for metal saws or for 
fine coping saws may be made to suit any 
size or style of blade. 

Fiat Nose Dnitts—Use graduated 
sizes of ‘steel wire, forge the ends out, and 
temper by heating on a Bunsen burner and 

(Continued on poge 114) 


ECIAL OFFER EREE,OPINION as TO 

PATENTABLE NATURE 
Before disclosing an invention, the inventor should write 
for our blank form “Record of Invention.” This should 
be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


the United States F 


We have establishe 
City, Philadelphia, 
These be 


VICTOR J. EVANS & CO. 


Fre oy 
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TRADEMARKS 
COPYRIGHTS 


Our Three Books Mailed 
Free to Inventors 


‘Our Mlustrated Guide BOOK 


HOWTO OBTAIN A PATENT 


Contains full instructions regarding U. S, 
Patents. Our Methods, Terms, and 100 


and Law Points for inventors. 


OUR TRADE MARK BOOK 


‘Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
Trade-Marks and unfair competition in trade, 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. We secure Foreign Patents 
shortest-time and lowest cos 


LIST OF PATENT BUYERS SENT FREE 
IDEAS WANTED: Send for LIST OF PATENT 
BUYERS, containing wnvolieited Letters from Manu= 
facturers and others WISHING ‘TO. BUY. merito- 
rious patents, ‘Thereisa great demand for NEED 


aH We endeavor to assist OUR clients fn the commercial develop- 
nt of their inventions, 


SPECIALIZATION Our Staff 


‘Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 
for the benefit of our clients Branch Offices in N 

Pittsburg, Pa., Chicago, I 

ted in ‘commercial iti 

Main Office located near the U 

promptly handle the business of our clients, particularly as the branch offices are in 

Constant touch with th 


Highest References—Prompt Attention—Reasonable Terms 


ow York 


Patent Office, in Ws 


Main Office. 


Patent Attorneys H 


toot Were Bl, TTS Uap Ble. STA Emp Bd. 
‘Oficee, 1114 Tacomm Bldg. San Franco Ofices, Haba Bl. t 
Main Offices, 760 9th Street, Washington, D.C. | 

Gentlemen: Please end me FREE OF CHARGE your books 
as described above. 
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U.S. 


PATENTS 


FORM& BULLETIN \ 


EVERY INVE 


NTOR 


SHOULD USE: 
Registered Attorneys 


SERVICE 


Without charge or obligation, we will 
inform you on any questions you 
may put to us touching on patent, 

and copyright law, not requiring research. You 
may ask, “Should I protect myself by a patent, or register 
under the trade mark or copyright laws? What kind of 
patent should I obtain? What will it cost? Will it sell?” 


and many other questions that may occur to you. 


‘These are vital 


points to consider, and questions will be cheerfully answered. 
IMPROVEMENTS WANTED 
Ask for copies of unsolicited letters from parties desiring to 
purchase outright new inventions and patents or to obtain 
licenses to manufacture and sell on a royalty basis. 
EVIDENCE OF CONCEPTION 


Before disclosing your invention to any one 
send for blank form “Evidence of Conicep- 
tion," to. be signed and. witnessed. A 
sample form together with printed in- 
structions will show you just how to work 
lup your evidence and establish your rights 
before filing application for patent. — As 
registered patent attorneys we represent 


LANCASTER 


hundreds of inventors all over the U. S. 
and Canada in the advancement of in- 


& ALLWINE 


Washington, D.C. 


Originators of Form "Enidance of Conception” 


OWN A MONEY MAKING Business 
oye ee 
Pe | 
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BUCHSTEIN CO, 111 Wh SL, X, MINNEAPOUS, MINE, 


PATENTS 


IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 


SECURE A PATENT, send for Our Guide Book. FOW TO 


GET A PATENT, sent free on request. 


ete. 
a 


Tells our Terms, Methods, | 


Send model or sketch and description of your invention and we 


will give our opinion as to its 
patentable nature. 


RANDOLPH & CO. 
130 F St, N. W., Washington, D. C. 


| the mas burner 
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Wire Provides Many Tools 
(Continued from page 113) 


thrusting into a potato. Grind the points 
toa bevel, as on drills. 

Puick Puncites—Use same size of wire 
as for larger drills; temper and grind to 
conical points. If a lathe is available, 
inurl the stems, 

Cmisets—Use heavy steel wire, forge 


WoRKsuor 


| ends flat, temper as suggested for drills, and 


bevel the point by grinding. 
‘Ctamp—Bend wire as shown and use a 


| small screw and wingnut to obtain pressure. 
| This clamp is useful for holding parta while 
| soldering, brazing, driling, ete. 


‘Toot. Rack—This rack is made from a 


| tength of wire with bends to accommodate 


the various tools and equipment. 


How to Make Attractive Vases 
from Old Glass Bottles 


JOST attics and cellars contain a lot of 
‘old pickle and fruit bottles, some of 
which may be put to good use in the 
following way: 
The selected bottles should be washed 
‘out and thoroughly dried. A sheet of iron 
is then placed over 


and the 
lighted. One of 
the bottles is 
placed on the plate 
and allowed to be- 
come hot enough 
to melt sealing 
wax when it 
touches it. Sticks 
of sealing-wax of 
various colors, 
which may be 
purchased at any 
stationery store, 
melted by contact with the surface of 
the bottle, 

If a careful choice of colors is made, 
some very beautiful effects ean be ob- 
tained by allowing them to blend into one 
‘another. J. B. Moran, New York, 


gas is 


Inner Tube Serves as Emergency 
Dipper for Auto Tourist 


WHEN it becomes neceasary to fil « 
radiator while on the road, where 


| there is water but no utensil to carry it, 


look for an old inner tube. If you have one, 


| section cut from it will hold water and the 


valve stem will 
serve as a carry= 
ing handle. 

"The better plan 
is to have handy 
in the ear a water 


carrier made as 

jown, with a 
handle and rim of 
heavy wire. Cut 
an old tube square 
across, punch 
hole in it two or 
three inches from 
fone end and pass the handle end of the 
wire through it. Then pass the tube 
through the ring part, curl the short 
upper part of the tube down over the 
outside of the ring and cement it, Cut the 
tube off at any convenient length and 
cement the lower end.—Lovis ScHNEIDER, 
Clinton, Mo. 
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Cheaply Made Developing Tank 


Aids Amateur Photographer 
== | PATENTS 


‘method, which has much to recommend 


i, hegre hora Ss eV, 
see aan Sonam aoe " 

ett eeetea Tether eventy-six Years 

wishes to watch the process of development, | 

Se tea eticen eae ee 


Eh stehonmnine mae ae | of Practice 


usual standards, a darkroom tank has ad- | 
| ‘HE firm of Munn & Company filed its 

first application for a patentiin 1846, and for 
seventy-six years has endeavored to keep pace 


has given perfect satisfaction. 
‘The dimensions of the tank will vary | 
with the size of the film. Cypress 34 in. | 


thick hold be sed, and he ri with with the inventive genius of the United States. 
of the tank should be about 3 in, the dept i i s 
Tin. more than the width of the film, and Anexperience of many yearsis at your disposal. 


If you have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
its operation, and you will receive prompt, 
courteous attention. 


Write for our Handbook on 
PATENTS 


A fall and complete booklet on Patents, Designs, Trade- 
Marks, Foreign Patents, Copyrights, Labels and Patent 
Office Practice with an explanation about our methods, 


PwoNosRann 
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FO 
Shr For screws 
Geran’ nun subbomt 


terms, etc. 

the length 2¢ in longer than one quarter All communications strictly confidential 
length of th crew the pleces to- 

Pats kied Salet se taakeichertord ees Keepin touch with the inventions of the world by reading 

of paratin inside and out, or, i possible, 

boil the sides and bottom in parafin before SCIENTIFIC AMERICAN 


‘assembling. 

"The combined cover and hanger is made 
of 44-In. hard wood in which are inserted 
four nickel-plated bolts to serve as sup- 


‘The MONTHL ¥ MAGAZINE with a special appeal 
toevery man of inventive genuis. Recent rulings of the 
Patent Office, descriptions of the latest patented inven- 


ort selte axe so plas at they tions, legislation and court decisions affecting patents, 
Wil be 3 te. trom the to aiden a each are noted in this authoritative publication, 
Corner ft th bolts are thresded for thle 
nti length, it is wel to wrap them with a MUNN & COMPANY 
sea a cRecasate to provost oe ties 
from scratching the back of the film, Patent Attorneys 
From sheet metal, make a central film 683 Woolworth Building, New York City 


support, at shown. ‘The pointa are phono- 
graph needles soldered to the metal. For 
the best results this piece should be nickel- 
plated, which a jeweler will do for a few 
tents,” The part is attached to the cover 
between the bolts at one end. 

‘The tank i filed with developer to within 
Minvof the top. ‘Theend of thefilm iabent 
ound pst No 1 and fastened wth a bras . audiun ube 
pin. Care should be taken that the film of page 

out Te is then paaed ver post No. a in PRIZES fect tain 

, behind the points of piece No. 8, which 
hould pierce the film; then over post No. 
nd atk to post Ne 


oe Ra's 
mat ; PATENTS 
aa aspect ade | Or, Fou ceerion 2m" ||! PATENTS 


film'in this way, no that there ino ob- | Redio‘Electnwal. Chen Mechan- aitgeanttah 
struction againat the face ofthe film to re | eal Experts: © Over 25 years: experince. | |] Beshlet Frew J References 
ard development. ‘The film is then lowered pt ficient Services Write today Prompiness Attured. Bast Reslte 


into the tank and left the requisite time. a: WILSON, Inc. 
308.20 VICTOR BLDG. WASHINGTON, D.C. 


Avy one who has tied to paint new gal PATENTS 


Yanized iron pipe knows how difficult it iain sases comnianiies| 


Sead drawing or model for preliminary 
examination of Patent Office records 


and report as to patentability. 


All Business Given Prompt and 
Proper Attention 


to make the paint stick. This can be p= poe 
remedied by cleaning the pipe, prepars- pet od WATSON E. COLEMAN, Patent Larrr, 
tory to painting, with a solution of water Stree 20 F Sty, Washington, D.C. 
td ammonia i equal parts, Beale & Park #:fcat-nm.¢ 


ow Nts rat as 
a eed 


Sueiness TRAINING DEPARTMENT 
‘Siete 


MORE FRIENDS 

Parties, Dances, Dinners 
tions everywhere and 

popularity if you play 


A HUMMUH MUSICAL SAW 


bow. soft mallet and full latructiona. A’ mighty 
Fitefstng Tolder 323 on request to 
PAUL GOWARD 
The Musical Hand Sew Men 
163 Butman Reed, Lowell, Mass. 


THE HOME WORKSHOP 


How to Insulate Radio Parts 
and Tool Handles 


AS. AN insulation for electric switches, 
sockets, knobs, switch blade handles 
and serewdriver and plier handles, the home 
worker can use bits of broken phonograph 
records melted in a double boiler similar to 


‘we asa pet 
Gris 


auton caannns 
Petes oN 


peetin Wbscbts bole! reads cane 


‘a gluepot. ‘The material is a good insulator 
and adheres perfectly to clean metal. 

__ It is not possible to obtain a thick coat- 
ing by dipping an object once, but repeated 
dippings will reault in as thick a layer ax 
desired. The container shown is simply a 
pint can with a wire rim soldered to it, 30 
that it can be suspended in a quart can 
filled with water kept hot over x 
‘This arrangement. prevents overht 
the composition.—P. L. J. 


Old Bicycle Hubs Serve as 
Roller Skate Wheels 


NY boy can 
readily make Q) 
for himself « pair 
of roller skates 
by using old bi- 
eyele hubs and 
heavy galvanized 
sheet iron asa 
foot base 
‘Cut the sheet 
the size and 
ahbape of the foot, 
leaving oars with 
slots for straps. 
Bend. the ears 
cover as shown, 
to extend above 
the foot-base 1 in 


Small, heavy steel 
‘bassinet wheels, often sold for 5 cents each, 
can also be uwsed.—C. A, Buack, Jn, 
Hightstown, N. J. 


Improving Droplights 


‘0 IMPROVE the appearance of elec- 
tric droplights, purchase hollow brass 
ccurtain-rods large enough for the lamp cord 
to be threaded 


parent through them. 


Each rod, which 
‘uaw sont ot" two 
Pree partsslidingone on 
cme theother,willserve 
fortwo drop lights 
ut timcord is too 
long after it has 
“Sa been run through 


the cartain-rod, as, 
shown, cat it off, 
and if the rod is, 
too long for the 


cord, eut the rod. 
A. Lewis, Regi- 
Bem mea "na, Sask, Can. 
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MOORE'S ‘ti SYSTEM 
Tnuse in more than 200,000 ofices 
Our FREE Book 
MOORE'S MODERN METHODS 


Pe tisot Roses 


tas waraamiiicseet [ 


Leeer kei tt CO tac. rBitin Bullalo,N. 
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THE HOME WORKSHOP 


Trick Clown Rides a Wheel 
without Falling Of 


‘NOVELTY that will amuse the kiddies 
and often puzzle grown-ups can be 
made as shown below. 
‘The clown, which is cut from stiff card- 
board and painted, is fastened to a short 


Front and side views of amusing roller toy 


length of a butcher's skewer or other round 
stick. The stick forms an axle for the 
wheel, but has a lead weight attached to it 
‘80 that, no matter how the wheel turns, the 
clown ‘remains upright. The axle must 
turn freely 20 that the figure will not tend 
to go around with the wheel. 

‘The details are clearly indicated in the 
iMlustration.—D. W. CLanx, Buffalo, N. ¥. 


Sling-Shot Target Toy Provides 
Endless Fun for the Kiddies 


“HE illustration shows a clever toy that 
‘may be made in a few minutes by the 
Ihandy man. First, alittle wooden man is 
‘cut out, and a piece of heavy wie is panved 
through him as shown. ‘Two posts are 
then mounted on a board, with Ewo holes 
drilled through them at the top. 
‘The wire that was placed through the 
little wooden man is placed in these holes 


‘The ball be shot at the target to make the 
"tewee opin arund 


‘and the posts are then inserted in the holes 
in the base of the device and glued there, 

Attached to the two posts is a long 
rubber band upon which is mounted a 
little wooden ball with a hole through it. 

‘When the ball is pulled back and al- 
Jowed to fly forward, hitting the little 
man in the right spot, it will make him 
spin around rapidly—G. BenpER, Jersey 
City, NJ. 
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How about 
the corncob? 


The old family meerschaum 
stirs no thrills in 
this smoker 


“Dear Sirs and so forth,” begin a letter 


We recently received from H. ‘T. Spenser, 
Madison, Wisconsin, “I am’ cupping my 
hands in the shape of a megaphone and 


shouting a loud echo of approval to your 
correspondent who smokes « meerscium 
pipe fifty years old. 

“But Tdon't want him or any other 
smoker to get away with the idea that a 
imeerchaum is the only pipe where Dage- 
worth is concerned. 

“For, you see, I am a comcob smoker, 

What's more, I am a 
corncob = Edgeworth 


sinoker! 


icrorth 
Elan, don Forget 
to put me dows 
w dyeing urpeind by 
Ve are continually being surpriacd. hy 
suvokers wiv diver things about 
frorth that wo don't know ourediven Por 
Tnstanoe, we never nispected that Blge- 
trorth smokes any better n a cornob, than 
Ridoce in a brie. ‘Frankly, we don't be- 
Tieve that it dors, At any rate, we have 
fsny number of frida who Clann thet 
Elfeworth Is the only tobacco to we 
brine i calabeshes, in meerschaums, or 
indays, 

fa svoking, we believe, itis every man 
to his own tate, 

‘Thats one of the reasons why we don't 
try to make all of the tobacco. that ie 
feroked in pipes We know there are men 
sro have perfectly wound reasons for not 
king Edgeworth. 

‘At the save tive we know there are any 
ruimber of men who would lke Tf they 
nly had a chance to tzy it once, Thats 
trl weare ways lad send fre samples 

2 you Lave never ted Edgeworth, sad 
uy your name and address of 8 portcard. 
We will forward to. you immediatly free 
Satples of Edgeworth Ploy Slice and Edges 
‘worth Ready ftubbed. Ifyou also ince 
the name end dress chess 
dealer, we will make i easier Yor you to get 
Eigeworth if you shold Hike i 

or the free samples, address Larus & 
Brother Company, 69 South at Stee, 

"To Retail Tobacco Merchants: If sour 
jobber cannot supply you with Edgeworth, 
Trot Cnpany wl giy sad 

fou prepay parcel pont ache oF o> 
Bowen carton of any sive Edgeworth Plug 
Slice or Ready Ruled for the same price 
ou would pay the jubbe, 
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‘Men like you are wanted for big-pay posi- 
tions in the fascinating field of automobile 


wading 
iene You toe a 


‘Sut taking anytime 
Your present work. 
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THE HOME WORKSHOP 


How to Make a Durable Pocket 
Cigar Lighter 


tubing and a friction gas 
‘The tip, the file, and a small piece of wire 
rod are the parts obtained from the stove 
lighter. ‘The tip is removable and ean be 
replaced when worn down. 

The body and cap are two pieces of tele- 
scoping brass tubing, the inside tube about. 
4 in. outside diameter, although a little 
larger or smaller size could be used. The 
lighter when closed is about 234 in. long. 
The top of the cap and the top of the bot- 
tom pieces of the wick container are 1/32- 
in, sheet brass carefully filed to size and 


pe ere 


soldered securely in place. 
lar, made of 14-in, brass tubing, is soldered 
—together with the small ferrule that sup- 
ports the wire—to the top. 

‘The file is cut down on an emery wheel 
and the ends are rounded and beveled 
as to fit within the tubing of the ca 
After the file is in place, the tubing 
clinched over the ends of the file and the 
‘spaces on both siden are Aled with solder. 
Wicking thoroughly saturated with alcohol 
fs inserted through the }-in. collar and 
pushed in until it practical 
tainer. ‘The lighter can be highly polished 
and given a thin coat of lacquer or abellac. 


The wick col- 


Small Scale and Weights Quickly 
Made for Home Use 


RASS wire or rod, a ruler, and two tin 
lids are all that is required to make this, 
simple scale for postal or photographie uses 
or for weighing small amounts in the home 
workshop. 
‘The weights are made by obtaining a 
piece of wire that weight exactly a certain 
umber of grains and dividing it into pro- 


portional parts. A piece of rod is similarly 
tut up to represent ounces. The shape 
of each piece indicates its weight. 

‘The scale isa balanced ruler ora bar with 
two small lids attacked to its ends with 
Hing, toserve as pans.—F.C.D. 
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WHITING. -ADAMS 
BRUSHES 


For Household and Family re- 
quirements, Best quality, long 
‘wearing, perfect working. 

tensive assortment,—every 


brush needed for home 
Send fr Mitra Literature 


JOHN L. WHITING-J. J. ADAMS CO. 
‘z0sToM, 
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Easy to Play 


Easy toPay 


Seling mans escent 


GOODYEAR RAINCOATS 


{Goat has our Famous 
‘Sedveat’ eee 
habe Bhaoare 


ssn wanted (rie for oar © he 


Goodyear Rubber MEE..CO 
Derr Wma BI StNYC 


Lahti om 
‘bea Treat Buffalo, M. ¥. 


QOMBINATI 


ROMBIMATIOR., 


THE HOME WORKSHOP, 


How to Set a Jewel in Your 
Fountain Pen Clip 


JEWELED pen or pencil clip is a 
Rovelty that can be duplicated with 
little difficulty or expense. The jewel is set 
in the ball of the clip and the method is such 
that any home worker without previous 
experience can do 

the work. 

‘A hole is bored 
part or all of the 
way through the 
clip and into it is 
dropped a mixture 
‘of plaster of Paris 
and water, The 
jewel is then placed 
‘on the plaster and 
the clip is put aside 
for a day to dry. If 
the hole is bored all 
the way through, it should taper toward 
the front a little so that the gem may be 
put in from the rear and driven forward 
Until it is wedged firmly in place. If itis 
set by this method, it cannot fall out 
unless it is pressed from the front.—J. L. 
Dovanenry, Toledo, Ohio. 


Reflector for Garage Lamp 
N_ INEXPENSIVE but _ effective 
method of illuminating the private 
garage for making night repairs is shown in 
the accompanying drawing, 
‘In the forward end of the garage is placed 
‘fixed lamp socket surrounded by a cheap 


Plaster of Paris holds 
‘the'gem in place 


A tin dish makes « cheap reflector for 
ie heptane sarees 


n. With this improvised 
‘andlepower electric-light 
bulb provides a good light.—G. A. 


A Bench Drawer Hasp that 
Isn't in the Way 


[735 r0t usually desirable to use a hasp 
‘on the face of a bench drawer, because 
it protrudes and is in the way. Sooner or 
Inter it is bound to catch and tear the over 
alls or clothing. 

A hasp that does not project can, how- 
ever, be provided very easily by pivoting a 
large washer on 
the top edge of the 
drawer and an- 
other washer in 
Tine with it on the 
under side of the 
bench top. If a 
recess is cut for 
these washers, 2s 
shown, they may 
be pushed back 
out of the way 
when the drawer 
fs not locked. Since the serews are con- 
cealed when the drawer is locked, the 
‘washers cannot be removed by any one 
{trying to force the drawer unless a piece is 
broken out of the drawer front.—N. H. 
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ATKINS 


METAL CUTTING 


Get This FREE 


Book on Saws 


This new edit 
just olf 


of "Saws in the Shop" 
he prea gives you all the 
est information onimetaleutting and 
shop practices. Tt tals how to speed 
Upmtal-cattng, kt longer and beter 
Piste informacion on selecting the ri 

{aw for every job. Shows Atkins ita 
‘cutting saws and 


‘This book is based on the experience of 
practical saw makery andausers, -1tis 
Valuable to every man in the shop, 
Send for it today—-NOW. 


Atkins ‘‘Non-Breakable”’ 
Hack Saw Blades 


Blades cut faster, run e 
edge longer, and do not 

fave you. time, money 

every, metal-cutting jot 

Shop" tells you all about them, When 
you write for the book, enclose 10 cents, 
{ell us what metal you cut and well 
send you a sample blade. 

Saws for Every Use 
No matter what kind of save you need 
for atlng "Wood or metal, Atkine Saws 
wild the" "woce, quicker, easer and 


Better,” Write for out booklets on any 
‘sv You require 


E.C. ATKINS & CO., Inc. 


Dept.D-20 Indianapolis, Ind. 
Mahors of "Siteer-Stee!™ Sawn and Toole 


“W. L.DOUGLAS 


§5$65Z58.&59 SHOES xsovexey 


arf niccass wees St acim acme 
year aller year by more people than 

‘any other shoe in the world 

BECAUSE W. l. Doulas has been making surpassingly 

oboe lor tortyrote rerperience 

fon centtry in take shoes suitable for 


gp nearly 
hinge Jon 


Thame and portrait is the best known 
WL. W.L. DOUGLAS 222s See SP, eee week it 


‘all walks of life should mean some= 


LEARN _ 
CARTOONING 


It’s Easy with 
Landon Picture Charts 


If you like to draw— 


iota teas 
sny of the sucecessful 


An Amazingly Easy Way t 
eke sa 


Con tm nn rh pn 
Se Tol adic Seles 


et sermons by world 
Tascball meen, return 


fom the prise ofthe da 
ine out mi whence eaten bed 
LANDON PICTURE age 
CHART METHOD : 
Laing educators even 
Ture Charts as the greatest 


hme stories forthe Ite tote. A 
the sick, laws or 
‘word to'vour door. Far mors exter 
‘han anything else you could buy. 
‘So ple a chil cam operate nothing to learn 
eo 


achievement in the teachin 
drawing, Nother retho 
of teaching gives y 
Seareag seeming et 
the Fundamentals of drawing 
none develops originality 
30 rapidly. 
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of oes hae eect 
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Popular Science Monthly 


How Our Earth Was Formed 
(Continued from pase 28) 


‘Suture from the stars? Ia our earth destined 
‘to perish in a stellar collision, to die an it 
‘was born in the flaming calaclyrm of two 
lars thet chance to come too close together? 

Perhaps it is, but such a flaming doom 
is far from imminent. The nearest star 
is some 26 trillions of miles away. For the 
ssun to go so far will take over 60,000 years, 
Even this is far too short, for we are not 
moving in this direetion and even the more 
distant stars toward which we are moving 
removing also, Long before we get there, 
they will be gone, Other sturs, of course, 
will have moved in to tak places, 
Perhaps one of these is destined to hit us; 
‘but space is wide and the chance is amall. 

I have compared the stars in space to 
gnats flying about in a room, If the gnats 
fare as far away from each other, on the 
average, as the stars are, there will be about 
seven gnats in a room two miles aquare, 
You can imagine that there will be small 
chance for two gnats accidentally to bump 
into each other. Probably life's record in 
| the future will be even longer than its 

record in the past. 

‘And what is this record of life's past?» 

‘That is the story we are telling in this 
serial; the story last month, of how life 
began; the story, next month, of how man 
arose out of the iower creatures, 


When Life Began 


When the earth was fully formed and 
hhad grown cool enough for life, when the 
‘ocean was ready, when there were rocks 
and a seashore and an atmosphere clear 
| enough for the sun to ahine through, then 

life began. We find its traces in the oldest 
rocks, the ones at the very bottom of the 
pile of geologic strata. A little higher in 
{the pile we find more complicated creatures 
—worms and shellfish and the curious bug- 
like trilobites, who dominated the seax for 
‘perhaps 200,000,000 years, 

But was life to go on forever in the neas 
where it had begun? Was the land never 
to be conquered by higher forms of life 
Was man himself never to emerge as the 
masterpiece of evolution among innumer- 
able land dwelling animals? 

‘These questions would not have been 
answered as they have been but for the 
blind efforts of a curious race of fishes, 
which, in the next article, we see striving 
to perfect their bodies 90 that. they could 
‘conquer a new realm for life. We see how 
they struggled generation after generation, 
age after age, to learn to breathe air in- 
stead of water: and how Nature finally eon- 
pred with them to perfect one of the 
‘most revolutionary inventions of all time— 
the invention of the lungs. 
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A Marvel of Utility 

For fixing the wiring on your 

car, mending ‘kitchen utensils, Lenk Automatic 
‘$1.50 


‘Achy ett tows, aol—yroioe & 
4a slp has tay 


‘carry them, order diret. 
LENK MANUFACTURING COMPANY 
AF PORTLAND ST. ‘BOSTON, MASS. 


Radio Apparatus 
of distinction 


ACME APPARATUS CO. 
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| THE HOME WORKSHOP 


How to Build a Large Cabinet 
for the Bathroom 


|. LINEN abet or cabinet for the bath= 
roy ngs cosagi fo previde naple 
jeamnldor toma, trotonay, Cae samme: 
Hsvand other Rema for which there le no 
plats in the sual eu icine cxblon, 
| Ean be made in few houre with few 34: 
swe pne beards, 
| ""sTke endear dedoed into the top and the 
shelves are dadoed Ite the ends for 34, 
Bt mide from thin the consruction ta of 
the simplest Pomible type, "The top i 8 


|| rigs septs pl ans sh 
bey 5 ~~ — 


carefully selected picce, free from knots, 
9 by 2344n. ‘The edges should be rounded 
neatly, either with a nosing or molding 
plane or with an ordinary plane. In the 
latter case, a templet can be made by 
boring a 74-in. hole in a piece of cigar-box 
wood and cutting the piece so that half 
the circumference of the hole will form a 
gage. Each of the shelves is 8 by 208 in. 
If any of the stock has knots or is other- 
wise defective, it should be used for the 
shelves rather than the ends or the top. 
If time permits, a pair of doors can be 
made, either with glass or solid wooden 
panels, oF a single door with a mirror. 
When the pieces are ready to be as- 


sembled, the joints should be coated with | 


SPORTOAR | 
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500-, 


week. Free sam- 
fee ‘Goud’ sign Lerrens 
locate and fs noes |Anyone 
can put them on, Big demand every 
{Pheer Liberator ts general act 


METALLIC LETTER CO., 4334 N. Clark, Chicane 


Ty] AGENTS if 


PROFIT 


sive PANEL 


| hot glue and the whole clamped together 
| true and sauare until dry, or a few finishing 
| nails ean be used to hold the pieces together 
| while the glue is setting. The cabinet is 
then carefully sandpapered, given a priming 
coat of white paint; the holes, if any, are 
uttied, and several coats of the best 
‘quality white or cream enamel are applied. 
‘Two wall plates are let into the back edge 
| of the upper shelf, as shown, and are 
screwed against the wall. If the wall is 
plastered, it should be tapped to locate the 
studs, and the screws should be set into 
| them to make sure of a firm support.—Jox 
|v. Rone. 


Playa Conn 


For Pleasure and Profit 


Take a tip from such 
bopular artists as 
‘TepLewis,the famousjazsical 
clown, who says many of the 
‘effects he pets are possible only 

‘with the Conn saxophone; 


PAULBIESe, renowned soloist 
and Columbia record maker, 
yho with his orchestra. mem 
bers says Conns are the last 
‘word in perfection; 


Dox Besron, dicector of the 
popular Benson orchestra of 
‘Victor record fame, which ts 


FRANK WESTPHAL, who! 
Rainbo Garden orchestra 


CORN inthe only maker of every intrue 

‘ment Used in the band. Choose the 

Agetrumene that sults your talent. To be are 

165 bet upon Can 

sualiycendige ote epling nde lance 
igeeedege rte lepine sol 


(Coot ors bye. oa 


a power plant in the MIND.” 
So writes the editor of the New York 


Aneriton, 
reat trth, 

TTHINKE sight now of where you sand and 
where you might stand in further power an 
Higher position, Then let'us tell you what 
we are Going to lielp thousands of other 
Young men tf sit to ocopatons thet eg 
Inore responsible work, beter pay, more hap 
Pie color and lege i ah 
Uistinetive intruction-by-mall service. 

Begin building your Mental Power Plant 

by Tzarking asd malling this Coupon NOW 


"Some of our 300 Correspondenes Courses 
‘since Count 
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His three sentences contain’ a 
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HAWAIIAN GUITAR 


Just as the Natives Do 


THE HOME WORKS! 


He Made Money Repairing an 
Old Cottage in Spare Time 


| WHEN other men are in the “gym or 
| W° playing tennis or golf, Tam in my 
home workshop. I take my exercise in that 

‘way, and my shop, besides “keeping me fit” 
‘and giving pleasure, brings in considerable 
money throughout the year. 

‘On one occasion when I ran out of other 
work, T bought # small cottage that badly 
needed repairs. The house had a sitting 
oom, dining room, two bedrooms, kitchen, 
dnd bath, and while it was not particularly 
attractive, T had the idea that T could fix 
it up and sell it when completed at a price 
to repay me well for my work. 

‘The changes upon which I decided were 
these: To put in a furnace, tear out a par- 
tition in the kitchen and make a breakfast 
nook, cut in extra openings for double win- 
dows, repaper all the rooms, paint the 
kitchen and dining room with white enamel, 
build in'a china cupboard opening in both 
kitehen and dining room, overhaul the 
plumbing, lay new floors over the entire 


‘Thi or b1508 more than it Sone” 

house, convert a rear lean-to into a sewing 

fand arrange. the basement for 

‘oalbin and vogetable storeroom. 

T had to rebuild the foundation of the 
chimney to make possible the installation 
ofa furnace in the cellar. Thad a boy help 
ime with this work, 
find furnace founds 
floor. Later I partitioned off coalbin and 
vegetable room. The furnace Itself wan et 
in place by the dealer. 

Next, I had the plumbing repaired and a 
new kitchen sink and hot water tank in- 
stalled. Cutting in the extra windows im- 
mediately made the interior more attrac 
i} and by converting the pantry into a 

breakfast corner, the kitchen was enlarged 

and made more serviceable. 

T then wired the house for electricity, 
finiahed all the carpentry work, except lay 
jing the new floors, and painted or varnished 
the woodwork. When the papering was 
finished, I laid a thin maple flooring, sanded 
it with a floor machine, and gave it three 
coats of varnish. The light fixtures, pretty 
but not very expensive, were putin last. 

‘The entire cost of repair, including good 
pay for my own time, waa lew. than $1000. 
‘We liked the house 20 well that we lived i 
it ourselves for two years, and then sald 
for $1500. above the purchase price 
Frank W. Sivuris, Lansing, Mich 


Reconditioning Cement that Has 
Been Long in Storage 
EMENT that has been stored for a 


“warehouse set.” Tt ean be reconditioned 
by rolling or dropping the sacks on the 
floor, provided it has not been spoiled by 
dampness. 

Lumps that cannot be erushed by hand 
should be discarded —C. L. 
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410-420 S. Hoyne Ave., Chicago, Il. 
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THE HOME WORKSHOP 


Six of Your Most Pressing Radio 
Questions Answered 
By the Information Editor 


“F{OW 2" L improve my radio set?” 

This question in some form is the 
subject of 700 of every 1000 letters I re- 
ceive as Information Editor of PorULAR 
SclENcE MONTHLY. And this is the ques- 
tion eternally uppermost in the minds of 
thousands of radio fans, 

Curiously enough, almost equally numer- 
ous are the two main trends taken by 
‘questions of this kind. “How can I in 
‘crease the distance range of my set?” 
fs the most frequent plea from the radio 
fan, and “How can I increase the volume 

‘found from my set?” closely follows 


it, 


‘There are many answers, of course, to 
the frst question. In general, it ia safe to 
say that by a close study of the design of 
1 radio receiving set, it is possible to re- 
ceive over distances ‘of from 500 to 1000 
miles, merely by using a detector and one 
stage of amplification, As a matter of 
fact, 1000 miles is often covered by the use 
of a'single detector tube. 

In tho construction of such a set, careful 
attention must be given to the tuning ele- 
ments, since at these great distances, se- 
leetivity is of primary importance. A set 
that will not tune very closely cannot be 
used to span great distances. 

This selectivity ean be obtained by the 
‘use of a variocoupler-variometer hook-up 
for a variocoupler with an extra rotor, the 
Winding of which acts asattickler coil. "The 
primary of the variocoupler should have 
just about the required number of turns to 
receive efficiently the programs sent out on 
the broadcasting wave lengths. This 
means from 25 to 35 turns on a tube 314 
‘or 4 in. in diameter. By tapping off every 
tum between the twenty-fifth and thirty~ 
fifth turns, it is possible to vary the wave 
length of the circuit to rather close limits. 

within the limits of one turn, a 
Vernier variable condenser can be used 
ther in parallel or in series with the 


ry coil should have about 60 
turns and the tickler coil, 70 turns. Where 
the variometers are used, they should have 
from 30 to 60 turns on’ the primary and 
approximately the same number on the 
secondary. 

“What is the actual value of a poten= 
tiometer, and how can it be connected 
into the circuit?” is a question that has 
come to me hundreds of times. 

‘When the ordinary type of B battery, 
tapped in the last few cells, is used, the 
difference in the voltage can be varied only 
by 1}¢volt steps, A potentiometer makes 
4 finer adjustment possible. To hook one 
into a standard circuit, it is necessary to 
‘connect the negative of the B battery with 
the moving member, or slider, and the 
| negative of the storage battery with one 

‘of the potentiometer, while the post 
tive pole is connected with the other end 
of the resistance element of the potentio- 
meter. The plate voltage ean then be 
varied within small limits by moving the 
slider of the potentiometer from one end 
of the resistance element to the other. 

“How are Vernier condensers con- 
nected into a circuit?” troubles many of 
my correspondents. 

‘Vernier condensers simplify the critical 
tuning of the set. Most radio fans have 

(Continued on pose 124) 
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‘ers. Builds trade. Makes big profits. 
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Butser-Kist Easy Payment Plan. 


Butter-Kist Popcorn 
“America’s Oldest Treat” 


Hotcoms & HoKe Mro, Co. 


meray patrons Ind. 


Remeber 


ficient mall TODA 


BUTTER-KIST 


Popcorn and Peanut Machines 


try Popular Science Monthly 


Brooks Variable 


Your Radio Questions 


had the experience of bringing i 
without being able to tune 
advantage because a very 
ment would lose the station. To over- 
come this difficulty, Vernier condensers 
should be connected ‘in parallel with con 
densers already in use. 

‘Typical of questions that come under 
this division of how to increase the range 
of radio sets are, “Should the rotary 
plates be connected with the ground or 
the serial side of a circuit?" and “Should 
the condenser be connected with the 
ground lead or the aerial lead?” 

Wherever possible, the rotary plates 
should be connected’ with the grounded 
part of the circuit, In a secondary cireult, 
the lead from the secondary coll going to 
the A battery should be grounded and the 
rotary condenser plates ould be con- 
nected with this side of the circuit. ‘The 
reason for this is that the rotary plates are 
the ones connected with the shaft of the 
condensers and a certain capacity effect ia 
introduced between the hand that is 
rounded and the part of the cireuit to 
which the rotary plates are connected. If 
the rotary plates are connected with 


a See top of page 6 in front | ground, however, this capacity effect ‘will 
ue hot be present. 

$25.00 in PRIZES of book for full details TT covers pretty fully the main types 

of questions I receive as to how to increase 

the range of the set without resorting to 

the use of radio frequency amplification, 
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Ih fim sdviable. to twa what 
termed. “grid Dising” or G_pattery. 
This may consist of about five faablighe 
calls convecied in eran, or a small 2254- 
UNDERWOOD volt B battery may be used. The posi- 

lve d2icvolt trina conned with 

Ya, 9, 8 , the nective of the 22 ¢-velt detector ot 
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‘voltage will soon show the values that give 

best results with « given amount of plate 
waltage. 

"Thess, then, are the questions that come 
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ULTIPLY the number of revolutions 

of the driven pulley by its diameter 
and divide the product by the number of 
evolutions of the driven, in order to find 
the diameter of the driver. Conversely, 
to find the diameter of the driven, multiply 
the number of revolutions of the driver by 
its diameter and divide the product by 
revolations of the driven. 
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The Shipshape Home 
How to Do the Odd Jobs | 
To nemove 
Removing | with's tawbammer ct 
Wallboard | « nail puller in such a 
coal =ahtae 


eracked or disfigured 
isnext to impossible. Tt can be done, how- 
ever, by cutting out the wallboard around 
the ‘nails with a steel tube, as shown, 


simple matter to 
pull the naila with 
hammer pincers or 
nail puller. 

‘The tube should 
T> be slightly larger 
in diameter than 
the heads of the 
and if the 
cutting end is 
sharpened, it will 
0 through the 
board more easily. 
‘The holes do not 
prevent the wall- 
hoard being used 
over again for any 
work where the joints are covered by 
strips. —W. A. Savt, Cambridge, Muss. 


By raxina advantage 
fof your apare time on a 
few pleasant spring days, 
you ean do much to im- 
rove the appearance cf 
your house. Doing your own painting as 
{ar an poasible saves money and a succeaaful 
result is certain if the surfaces are properly 
prepared, a good grade of paint is used, and 
the paint is brushed vigorously into the 
pores of the wood and spread in thin, uni- 
form coats. The tendency of amateurs is to 
put on too heavy coats, which look well 
temporarily, but are apt not to dry thor- 
oughly and ‘therefore erack and sometimes 
prevent the surface from being repainted 
Until the old pigment has been burned off 

Scrape off all old, loose paint with a wire 
brush, putty knife, or scraper. If the sur- 
faces are greasy or very dirty, they should 
be washed with soup and water. If the 
wood haa not previously been painted, coat 
with shellae all knots and sappy places. 

Prepared paint should be thoroughly 
mixed by first shaking the unopened can, 
pouring about two thirds of the thin top 
liquid into another can, stirring the remain- 
ing oll and pigment with a atick until the 
‘mass is uniform, and gradually restoring the 
thinner vehicle until the whole is thoroughly 
mixed, ‘Then pour the paint from one pail 
to another a number of times. 

‘The brush should be kept moderately 
filled with paint and applied to the surface 
with a horizontal motion. The first coat 
over previously painted surfaces, especially 
i hard and non-absorbent, should be re- 
duced somewhat with equal parts of tur: 
pentine and raw linseed oil. On new sur- 
faces or old surfaces that are absorbent, 
raw linseed oil should be added to the first 
‘and second coats in quantities sufficient to 
fill the wood well, and a little turpentine 
‘can also be used profitably. Its purpose in 
‘the first coat is to insure the paint penetrat- 

(Continued on page 126) 
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The Shipshape Home 
(Continued from poge 125) 


ing properly and, in the second, to reduce 
the gloss, 

After the first priming coat is dry, fill all 
nail holes, cracks, and crevices with pure 
linseed oil putty. 

If paint gets on the window panes, it ean 
be removed either by scraping with a safety 
razor blade or softening with a paint and 
varnish remover or hot acid vinegar. 

If gloves are not used to protect the 
hhands, coat them with vaseline or with a 
heavy’ soap lather well rubbed into the 
pores and allowed to dry.—F. T, B, 


‘To vasren in place 
plaster that has come 
oose from the laths, T 
use what I call “serew 
nails.” They are made 
from large headed roofing nails, us shown, 
The threadlike groove is cut with a small 
rattail Mle, the head of the nail being held 
with pincers. When the thread has been 
cut as far as needed, the nail is placed in a 
vise and the screwdriver alot made with a 
hacksaw. 

‘Holes are made in the loose plaster with 
‘a small bradaw! and the nails are rubbed 
fon a cake of old laundry 
‘screwed through the plaster i " 
‘The heads, being large and very thin, hold 
the plaster firmly and yet are invisible 
‘when the wall is papered. 

Fifteen years ago I used these nails to 
fix ceilings that were loose and looked as if 

they were ready to 
drop, and they are 
still "in good condi- 
tion. ‘The plaster it- 
self was good, but 
the clinchers on the 
back of the lath had 
broken off, 

T have often soen 
men try to drive small nails into loose 
plaster, only to the springy laths 
throw the plaster to ‘Wood screws 
are no better. than ‘because they 
break the plaster and tt 
‘small.—Joux R, Doves, Normal, Il, 


A screw that has been 
‘taken out and put in 
‘80 often that i¢ is loose, 
fan easily be made to 
hold by winding a 
length of soft copper wire around the 
threads, as shown. This has the effect of 
increasing the diameter of the threaded 
part and usually will 
serve the same pure 
pose as plugging the 
hole or using a larger 
screw. The “kink” 

‘particularly use- 
ful one in rebanging 
sereen doors and 


storm doors or dresser 


WK 


Ip tax piano ease de- 
yelops a, surface, film 
known as"?bloom,”»wipe 
it off with cheesecloth 


moistened slightly with 
1 few drops of alcohol, and immediately 
rub gently with a soft, dry cloth. If this 
treatment is persisted in, the bloom will 
become less and less troublesome—F. H 
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Small Blast Furnace Burns 


Coke or Charcoal 


FOR thove jobs that require more heat 
‘than a gasoline blowtorch will furnish, | 
especially if gas is not available for fuel, 2 
small blast furnace for charcoal or coke 
may be made at little cost, as illustrated. 
Its use is not restricted to the house, be- | 
cause the blower can be run from an auto 
Mtorage battery. It will melt 10 Ibs. of | 
Jeud and heat pair of soldering coppers 
in 18 minutes, and is therefore a valuable 
furnace for tinners and plumbers. 

‘The body is coffee canister and the air 
inlet is a burner from an ordinary gus stove 
‘oF gas plate, which may be obtained from a 
junk dealer,” Cut two vertical -in. site 
in the tin at the bottom about Iii in. | 
apart and "bend. out the piece between | 
them, 

Fill the bottom 134 in. deep with a mix- | 
ture of either 3 parts magnesite and 2 parte | 
plaster of Paris, or 4 parts fire clay and 1 | 

| 


part ordinary clay, with sufficient water to 
form a thick paste. Put in the gas burner 
id push it down until it rests level on the 
Then bend down the small flap 
id eut it to fit the 
‘Obtain another 


around and cut out the bottom in such a 
way as to leave w }4-in. rim all around, as 
-. Push down this ean until it rests 
and pour in the slot between 
solution of either of the previ- 
‘ously mentioned mixtures with a little 
water added to make it thinner. 

If soldering coppers are to be heated, a 
hole should be made about 5 in. from the 
bottom and lined with metal tubing to 
make a neat jot 

| 
blower, which may be permanently con- | 
nected’ with the furnace or not, as pre- 
ferred, in made elear in the blower detail 
If the last side to be put in place is to be | 
bolted on, solder the nuts on the inside so 
that they cannot tum. ‘The fan ean be | 
made of shect metal or obtained from any | 
electric repair shop that handles vacuum | 
cleaners, A small battery rheostat will be | 
found useful in operating the blower. 

Brass may be melted in this furnace by 
starting the fire and putting the crucible 
ight in the coals. Then pack more coal 
around the sides, cover the furnace with 
‘a lid, and start’ the blast. If solderi 
coppérs ure to be heated, start the fire with 
the blast, shut off the air, and then put in 
the coppers. i 

‘This furnace may be used safely indoors, 
although it is a wise precaution to put a 


heavy piece of metal or asbestos under it. 
STANLEY TRIER, Whitefish Bay, Wi 


Pruden Reliable 
Radio Specialties 
for Good Results! 


HE name “Pruden” back 

of standard Radio Equip- 

ment is a guarantee of 
mechanical excellence, perfection 
of workmanship and scientific 
correctness of design, 

‘Now, more than ever, when the mar- 
ket is flooded with inferior goods, it 
pays to buy standard trade-marked 
products. 


‘You can pin your faith to “Pruden.” 
‘Money-back unconditionally if you do 
not get complete satisfaction. 

Just a few of the leaders of Proden Relia- 


biz Products shown here that will give you 
better radio results at no greater cost. 
Everything sent F. 0. B. Jersey City. 
‘Send money’ by registered mail, post office 
for express money order, 


Dealers write today for our 
interesting proposition 


Frederick H. Pruden Inc. 
993 M Bergen Avenue 
Jersey City Nu Je 
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Magnavox prices 
are the result of 


Magnavox quality 


ys the long run, the price 
of the really successful 
and satisfactory product is 
set by the purchaser—not 
by the maker or the dealer. 


Because when the man- 
ufacturer and dealer charge 
too much for a product, 
they destroy its market; 
and when they charge too 
little they destroy its qual- 
ity—which results in the 
samething—loss of market. 


Magnavox Radio prod- 
ucts are of the highest 
quality—and their prices 
bring them within reach of 
every serious radio user. 


R2-18 Magnavox Radio 
(With 18-inch horn) 

This instruments intended 
for thoge who wish the uemost 
in amplifying power; for clubs, 
hotels, dance halls, large audi: 
ences, etc. It requires only .6 
of an ampere for the field. 

Price $60. 


R3-14 Magnavox Radio 
(With 14-inch hom) 
Ac iluctrated 


‘The ideal instrumentfor use 


AC Magnavox Power 
Amplifier 


As dlusrated 
For use with the Magnavox 

Radio and insures getting the 

largest possible power input. 


2estage, $55.00 
Sestage, $75.00 


Magnavox Radio, can be 
with any receiving set of 
good quality, Ask your dealer 
to demonstrate it with the 
iavox Power Amplifier,as 
illustrated. This combination 
produces the most satisfactory 
results, 


Popular Science Monthly 


when Radio entertains? 


ADIO'S “‘every-hour-every-where” broadcast 

schedule is the most stupendous organiza- 
tion of the means of entertainment the world 
has ever witnessed. 

So responsive have people been to the oppor- 
tunity of enjoying these programs at their best 
that Magnavox equipment has become synony- 
mous with the full enjoyment of radio music 
and speech for an ever-greater circle of satisfied 
users. 

DOr une tendo Ses on geek 


‘The Magnavox Co., Oakland, California 
New York: 370 Seventh Avenue 
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‘Your dealer will show them to you. Ask us, on a postal, for booklets 
‘on any of the above. 
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rr 
Free Sphygmomanameter, Pocket and Office Type. 
© eos Urinalysis Glassware, 
* ‘eee Fever Thermometers, 


Bulletins on Request. 
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Like Putting a New Battery 
in a Flashlight 


JUTTING a Colgate “Refill” Shaving Stick 
into the “Handy Grip” is very simple, and it 
is done in a few seconds. 

The “Handy Grip” lasts for years. “Refills,” 
threaded to fit it, cost you the price of the soap 
alone. There is no waste. 

In addition to its handiness, and the economy 
it enables you to practice, Colgate’s makes a 
copious lather that softens the beard at the base, 
where the razor’s work is done. 


It leaves the face smooth, cool and refreshed. 
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fess than the price of & day's cigars 


COLGATE & CO., Dept. R, 199 Fulton St., New York 
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